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documented structure which safe-
guards impartiality of the operations
of the testing laboratory. In addition,
any independent testing laboratory
qualified hereunder must not supply or
design products of the type it tests, nor
provide any other products or services
that could compromise confidentiality,
objectivity or impartiality of the test-
ing laboratory’s testing process and de-
cisions.

(iii) Subsequent to the successful
testing of its initial M-UDCP, a manu-
facturer or importer is not required to
have other M-UDCP models tested at a
qualified test facility for compliance
with M-UDCP-PICS-104-080225, ‘‘Uni-
Directional Cable Product Supporting
M-Card: Multiple Profiles; Conform-
ance Checklist: PICS,” February 25,
2008 (incorporated by reference, see
§15.38) unless the first model tested
was not a television, in which event
the first television shall be tested as
provided in §15.123(c)(5)(i). The manu-
facturer or importer shall ensure that
all subsequent models of M-UDCPs
comply with M-UDCP-PICS-104-080225,
““Uni-Directional Cable Product Sup-
porting M-Card: Multiple Profiles; Con-
formance Checklist: PICS,” February
25, 2008 (incorporated by reference, see
§15.38) and all other applicable rules
and standards. The manufacturer or
importer shall maintain records indi-
cating such compliance in accordance
with the verification procedure re-
quirements in part 2, subpart J of this
chapter. For each M-UDCP model, the
manufacturer or importer shall further
submit documentation verifying com-
pliance with M-UDCP-PICS-104-080225,
““Uni-Directional Cable Product Sup-
porting M-Card: Multiple Profiles; Con-
formance Checklist: PICS,” February
25, 2008 (incorporated by reference, see
§15.38) to the qualified test facility.

(iv) M-UDCPs must be in compliance
with M-UDCP-PICS-104-080225, ‘‘Uni-
Directional Cable Product Supporting
M-Card: Multiple Profiles; Conform-
ance Checklist: PICS,” February 25,
2008 (incorporated by reference, see
§15.38) in accordance with the proce-
dures set forth in TP-ATP-M-UDCP-
105-20080304, ‘‘Uni-Directional Digital
Cable Products Supporting M-Card; M-
UDCP Device Acceptance Test Plan,”
March 4, 2008 (incorporated by ref-

§15.201

erence, see §15.38) or an equivalent test
procedure that produces identical pass/
fail test results. In the event of any
dispute over the applicable results
under an equivalent test procedure, the
results under TP-ATP-M-UDCP-I05-
20080304, ‘‘Uni-Directional Digital Cable
Products Supporting M-Card; M-UDCP
Device Acceptance Test Plan,”” March
4, 2008 (incorporated by reference, see
§15.38) shall govern.

(d) Manufacturers and importers
shall provide in appropriate post-sale
material that describes the features
and functionality of the product, such
as the owner’s guide, the following lan-
guage: ‘“‘This digital television is capa-
ble of receiving analog basic, digital
basic and digital premium cable tele-
vision programming by direct connec-
tion to a cable system providing such
programming. A security card provided
by your cable operator is required to
view encrypted digital programming.
Certain advanced and interactive dig-
ital cable services such as video-on-de-
mand, a cable operator’s enhanced pro-
gram guide and data-enhanced tele-
vision services may require the use of a
set-top box. For more information call
your local cable operator.”

[68 FR 66733, Nov. 28, 2003, as amended at 76
FR 40277, July 8, 2011; 77 FR 4914, Feb. 1, 2012]

Subpart C—Intentional Radiators

§15.201 Equipment authorization re-
quirement.

(a) Intentional radiators operated as
carrier current systems, devices oper-
ated under the provisions of §§15.211,
15.213, and 15.221, and devices operating
below 490 kHz in which all emissions
are at least 40 dB below the limits in
§15.209 shall be verified pursuant to the
procedures in Subpart J of part 2 of
this chapter prior to marketing.

(b) Except as otherwise exempted in
paragraph (c) of this section and in
§15.23 of this part, all intentional radi-
ators operating under the provisions of
this part shall be certificated by the
Commission pursuant to the proce-
dures in subpart J of part 2 of this
chapter prior to marketing.

(c) For devices such as perimeter pro-
tection systems which, in accordance
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with §15.31(d), are required to be meas-
ured at the installation site, each ap-
plication for certification must be ac-
companied by a statement indicating
that the system has been tested at
three installations and found to com-
ply at each installation. Until such
time as certification is granted, a
given installation of a system that was
measured for the submission for cer-
tification will be considered to be in
compliance with the provisions of this
chapter, including the marketing regu-
lations in subpart I of part 2 of this
chapter, if tests at that installation
show the system to be in compliance
with the relevant technical require-
ments. Similarly, where measurements
must be performed on site for equip-
ment subject to verification, a given
installation that has been verified to
demonstrate compliance with the ap-
plicable standards will be considered to
be in compliance with the provisions of
this chapter, including the marketing
regulations in subpart I of part 2 of
this chapter.

(d) For perimeter protection systems
operating in the frequency bands allo-
cated to television broadcast stations
operating under part 73 of this chapter,
the holder of the grant of certification
must test each installation prior to ini-
tiation of normal operation to verify
compliance with the technical stand-
ards and must maintain a list of all in-
stallations and records of measure-
ments. For perimeter protection sys-
tems operating outside of the fre-
quency bands allocated to television
broadcast stations, upon receipt of a
grant of certification, further testing
of the same or similar type of system
or installation is not required.

[64 FR 17714, Apr. 25, 1989, as amended at 68
FR 68546, Dec. 9, 2003]

§15.202 Certified operating frequency
range.

Client devices that operate in a mas-
ter/client network may be certified if
they have the capability of operating
outside permissible part 15 frequency
bands, provided they operate on only
permissible part 15 frequencies under
the control of the master device with
which they communicate. Master de-
vices marketed within the United
States must be limited to operation on

47 CFR Ch. | (10-1-15 Edition)

permissible part 15 frequencies. Client
devices that can also act as master de-
vices must meet the requirements of a
master device. For the purposes of this
section, a master device is defined as a
device operating in a mode in which it
has the capability to transmit without
receiving an enabling signal. In this
mode it is able to select a channel and
initiate a network by sending enabling
signals to other devices. A network al-
ways has at least one device operating
in master mode. A client device is de-
fined as a device operating in a mode in
which the transmissions of the device
are under control of the master. A de-
vice in client mode is not able to ini-
tiate a network.

[70 FR 23040, May 4, 2005]

§15.203 Antenna requirement.

An intentional radiator shall be de-
signed to ensure that no antenna other
than that furnished by the responsible
party shall be used with the device.
The use of a permanently attached an-
tenna or of an antenna that uses a
unique coupling to the intentional ra-
diator shall be considered sufficient to
comply with the provisions of this sec-
tion. The manufacturer may design the
unit so that a broken antenna can be
replaced by the user, but the use of a
standard antenna jack or electrical
connector is prohibited. This require-
ment does not apply to carrier current
devices or to devices operated under
the provisions of §15.211, §15.213,
§15.217, §15.219, or §15.221. Further, this
requirement does not apply to inten-
tional radiators that must be profes-
sionally installed, such as perimeter
protection systems and some field dis-
turbance sensors, or to other inten-
tional radiators which, in accordance
with §15.31(d), must be measured at the
installation site. However, the installer
shall be responsible for ensuring that
the proper antenna is employed so that
the limits in this part are not exceed-
ed.

[64 FR 17714, Apr. 25, 1989, as amended at 55
FR 28762, July 13, 1990]
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§15.204 External radio frequency
power amplifiers and antenna
modifications.

(a) Except as otherwise described in
paragraphs (b) and (d) of this section,
no person shall use, manufacture, sell
or lease, offer for sale or lease (includ-
ing advertising for sale or lease), or im-
port, ship, or distribute for the purpose
of selling or leasing, any external radio
frequency power amplifier or amplifier
kit intended for use with a part 15 in-
tentional radiator.

(b) A transmission system consisting
of an intentional radiator, an external
radio frequency power amplifier, and
an antenna, may be authorized, mar-
keted and used under this part. Except
as described otherwise in this section,
when a transmission system is author-
ized as a system, it must always be
marketed as a complete system and
must always be used in the configura-
tion in which it was authorized.

(c) An intentional radiator may be
operated only with the antenna with
which it is authorized. If an antenna is
marketed with the intentional radi-
ator, it shall be of a type which is au-
thorized with the intentional radiator.
An intentional radiator may be author-
ized with multiple antenna types. Ex-
ceptions to the following provisions, if
any, are noted in the rule section under
which the transmitter operates, e.g.,
§15.255(b)(1)(ii) of this part.

(1) The antenna type, as used in this
paragraph, refers to antennas that
have similar in-band and out-of-band
radiation patterns.

(2) Compliance testing shall be per-
formed using the highest gain antenna
for each type of antenna to be certified
with the intentional radiator. During
this testing, the intentional radiator
shall be operated at its maximum
available output power level.

(3) Manufacturers shall supply a list
of acceptable antenna types with the
application for equipment authoriza-
tion of the intentional radiator.

(4) Any antenna that is of the same
type and of equal or less directional
gain as an antenna that is authorized
with the intentional radiator may be

§15.205

marketed with, and used with, that in-
tentional radiator. No retesting of this
system configuration is required. The
marketing or use of a system configu-
ration that employs an antenna of a
different type, or that operates at a
higher gain, than the antenna author-
ized with the intentional radiator is
not permitted unless the procedures
specified in §2.1043 of this chapter are
followed.

(d) Except as described in this para-
graph, an external radio frequency
power amplifier or amplifier kit shall
be marketed only with the system con-
figuration with which it was approved
and not as a separate product.

(1) An external radio frequency power
amplifier may be marketed for indi-
vidual sale provided it is intended for
use in conjunction with a transmitter
that operates in the 902-928 MHz, 2400-
2483.5 MHz, and 5725-5850 MHz bands
pursuant to §15.247 of this part or a
transmitter that operates in the 5.725—
5.826 GHz band pursuant to §15.407 of
this part. The amplifier must be of a
design such that it can only be con-
nected as part of a system in which it
has been previously authorized. (The
use of a non-standard connector or a
form of electronic system identifica-
tion is acceptable.) The output power
of such an amplifier must not exceed
the maximum permitted output power
of its associated transmitter.

(2) The outside packaging and user
manual for external radio frequency
power amplifiers sold in accordance
with paragraph (d)(1) of this section
must include notification that the am-
plifier can be used only in a system
which it has obtained authorization.
Such a notice must identify the au-
thorized system by FCC Identifier.

[69 FR 54034, Sept. 7, 2004, as amended at 78
FR 59850, Sept. 30, 2013]

§15.205

(a) Except as shown in paragraph (d)
of this section, only spurious emissions
are permitted in any of the frequency
bands listed below:

Restricted bands of operation.

MHz ‘ MHz ‘ MHz ‘ GHz
0.090-0.110 ..o ‘ 16.42-16.423 399.9-410 ‘ 45-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
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MHz MHz MHz GHz
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 ........ 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 ........ 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-145
8.291-8.294 ... 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 .... 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 .......... 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 .... 322-335.4 3600-4400 ®
13.36-13.41.

1Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs
(d) and (e) of this section, the field
strength of emissions appearing within
these frequency bands shall not exceed
the limits shown in §15.209. At fre-
quencies equal to or less than 1000
MHz, compliance with the limits in
§15.209 shall be demonstrated using
measurement instrumentation employ-
ing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the
emission limits in §15.209 shall be dem-
onstrated based on the average value of
the measured emissions. The provisions
in §15.35 apply to these measurements.

(c) Except as provided in paragraphs
(d) and (e) of this section, regardless of
the field strength limits specified else-
where in this subpart, the provisions of
this section apply to emissions from
any intentional radiator.

(d) The following devices are exempt
from the requirements of this section:

(1) Swept frequency field disturbance
sensors operating between 1.705 and 37
MHz provided their emissions only
sweep through the bands listed in para-
graph (a) of this section, the sweep is
never stopped with the fundamental
emission within the bands listed in
paragraph (a) of this section, and the
fundamental emission is outside of the
bands listed in paragraph (a) of this
section more than 99% of the time the
device is actively transmitting, with-
out compensation for duty cycle.

(2) Transmitters used to detect bur-
ied electronic markers at 101.4 kHz
which are employed by telephone com-
panies.

(3) Cable locating equipment oper-
ated pursuant to §15.213.

(4) Any equipment operated under
the provisions of §15.2563, 15.255, and
15.256 in the frequency band 75-85 GHz,
or §15.257 of this part.

(5) Biomedical telemetry devices op-
erating under the provisions of §15.242
of this part are not subject to the re-
stricted band 608-614 MHz but are sub-
ject to compliance within the other re-
stricted bands.

(6) Transmitters operating under the
provisions of subparts D or F of this
part.

(7) Devices operated pursuant to
§15.2256 are exempt from complying
with this section for the 13.36-13.41 MHz
band only.

(8) Devices operated in the 24.075-
24.175 GHz band under §15.245 are ex-
empt from complying with the require-
ments of this section for the 48.15-48.35
GHz and 72.225-72.526 GHz bands only,
and shall not exceed the limits speci-
fied in §15.245(b).

(9) Devices operated in the 24.0-24.25
GHz band under §15.249 are exempt
from complying with the requirements
of this section for the 48.0-48.5 GHz and
72.0-72.75 GHz bands only, and shall not
exceed the limits specified in §15.249(a).

(e) Harmonic emissions appearing in
the restricted bands above 17.7 GHz
from field disturbance sensors oper-
ating under the provisions of §15.245
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shall not exceed the limits specified in
§15.245(b).

[64 FR 17714, Apr. 25, 1989, as amended at 55
FR 46791, Nov. 7, 1990; 56 FR 6288, Feb. 15,
1991; 57 FR 13048, Apr. 15, 1992; 58 FR 33774,
June 21, 1993; 60 FR 28068, May 30, 1995; 61 FR
14503, Apr. 2, 1996; 62 FR 4655, Jan. 31, 1997; 62
FR 58658, Oct. 30, 1997; 67 FR 34855, May 16,
2002; 68 FR 68546, Dec. 9, 2003; 69 FR 3265, Jan.
23, 2004; 69 FR 72031, Dec. 10, 2004; 79 FR 12678,
Mar. 6, 2014]

§15.207 Conducted limits.

(a) Except as shown in paragraphs (b)
and (c) of this section, for an inten-
tional radiator that is designed to be
connected to the public utility (AC)
power line, the radio frequency voltage
that is conducted back onto the AC
power line on any frequency or fre-
quencies, within the band 150 kHz to 30
MHz, shall not exceed the limits in the
following table, as measured using a 50
uwH/50 ohms line impedance stabiliza-
tion network (LISN). Compliance with
the provisions of this paragraph shall
be based on the measurement of the
radio frequency voltage between each
power line and ground at the power ter-
minal. The lower limit applies at the
boundary between the frequency
ranges.

Frequency of emis- Conducted limit (dBuV)

sion (MHz)

Quasi-peak Average

56 to 46*
46
50

*Decreases with the logarithm of the frequency.

(b) The limit shown in paragraph (a)
of this section shall not apply to car-
rier current systems operating as in-
tentional radiators on frequencies
below 30 MHz. In lieu thereof, these
carrier current systems shall be sub-
ject to the following standards:

(1) For carrier current system con-
taining their fundamental emission
within the frequency band 535-1705 kHz
and intended to be received using a
standard AM broadcast receiver: no
limit on conducted emissions.

(2) For all other carrier current sys-
tems: 1000 pV within the frequency
band 535-1705 kHz, as measured using a
50 pH/50 ohms LISN.

(3) Carrier current systems operating
below 30 MHz are also subject to the ra-
diated emission limits in §15.205,

§15.209

§15.209, §15.221, §15.223, or §15.227, as ap-
propriate.

(c) Measurements to demonstrate
compliance with the conducted limits
are not required for devices which only
employ battery power for operation
and which do not operate from the AC
power lines or contain provisions for
operation while connected to the AC
power lines. Devices that include, or
make provisions for, the use of battery
chargers which permit operating while
charging, AC adapters or battery elimi-
nators or that connect to the AC power
lines indirectly, obtainig their power
through another device which is con-
nected to the AC power lines, shall be
tested to demonstrate compliance with
the conducted limits.

[64 FR 17714, Apr. 25, 1989, as amended at 56
FR 373, Jan. 4, 1991; 57 FR 33448, July 29, 1992;
58 FR 51249, Oct. 1, 1993; 67 FR 45671, July 10,
2002]

§15.209 Radiated emission limits; gen-
eral requirements.

(a) Except as provided elsewhere in
this subpart, the emissions from an in-
tentional radiator shall not exceed the
field strength levels specified in the
following table:

Field h Measmére-
ield strengt ment dis-
Frequency (MHz) (microvolts/mgeter) tance
(meters)
0.009-0.490 ......ccoeevneee 2400/F (kHz) 300
0.490-1.705 . .. | 24000/F(kHz) 30
1.705-30.0 30 30
30-88 ... 100 ** 3
88-216 . 150 ** 3
216-960 ... .. | 200** 3
Above 960 .........ccccceee 500 3

**Except as provided in paragraph (g), fundamental emis-
sions from intentional radiators operating under this section
shall not be located in the frequency bands 54-72 MHz, 76—
88 MHz, 174-216 MHz or 470-806 MHz. However, operation
within these frequency bands is permlited under other sec-
tions of this part, e.g., §§ 15.231 and 15.241.

(b) In the emission table above, the
tighter limit applies at the band edges.

(c) The level of any unwanted emis-
sions from an intentional radiator op-
erating under these general provisions
shall not exceed the level of the funda-
mental emission. For intentional radi-
ators which operate under the provi-
sions of other sections within this part
and which are required to reduce their
unwanted emissions to the limits speci-
fied in this table, the limits in this
table are based on the frequency of the
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unwanted emission and not the funda-
mental frequency. However, the level
of any unwanted emissions shall not
exceed the level of the fundamental
frequency.

(d) The emission limits shown in the
above table are based on measurements
employing a CISPR quasi-peak detec-
tor except for the frequency bands 9-90
kHz, 110490 kHz and above 1000 MHz.
Radiated emission limits in these three
bands are based on measurements em-
ploying an average detector.

(e) The provisions in §§15.31, 15.33,
and 15.35 for measuring emissions at
distances other than the distances
specified in the above table, deter-
mining the frequency range over which
radiated emissions are to be measured,
and limiting peak emissions apply to
all devices operated under this part.

(f) In accordance with §15.33(a), in
some cases the emissions from an in-
tentional radiator must be measured to
beyond the tenth harmonic of the high-
est fundamental frequency designed to
be emitted by the intentional radiator
because of the incorporation of a dig-
ital device. If measurements above the
tenth harmonic are so required, the ra-
diated emissions above the tenth har-
monic shall comply with the general
radiated emission limits applicable to
the incorporated digital device, as
shown in §15.109 and as based on the
frequency of the emission being meas-
ured, or, except for emissions con-
tained in the vrestricted frequency
bands shown in §15.205, the limit on
spurious emissions specified for the in-
tentional radiator, whichever is the
higher limit. Emissions which must be
measured above the tenth harmonic of
the highest fundamental frequency de-
signed to be emitted by the intentional
radiator and which fall within the re-
stricted bands shall comply with the
general radiated emission limits in
§15.109 that are applicable to the incor-
porated digital device.

(g) Perimeter protection systems
may operate in the 54-72 MHz and 76-88
MHz bands under the provisions of this
section. The use of such perimeter pro-
tection systems is limited to indus-

47 CFR Ch. | (10-1-15 Edition)

trial, business and commercial applica-
tions.

[564 FR 17714, Apr. 25, 1989; 54 FR 32339, Aug.
7, 1989; 55 FR 18340, May 2, 1990; 62 FR 58658,
Oct. 30, 1997]

§15.211 Tunnel radio systems.

An intentional radiator utilized as
part of a tunnel radio system may op-
erate on any frequency provided it
meets all of the following conditions:

(a) Operation of a tunnel radio sys-
tem (intentional radiator and all con-
necting wires) shall be contained solely
within a tunnel, mine or other struc-
ture that provides attenuation to the
radiated signal due to the presence of
naturally surrounding earth and/or
water.

(b) Any intentional or unintentional
radiator external to the tunnel, mine
or other structure, as described in
paragraph (a) of this section, shall be
subject to the other applicable regula-
tions contained within this part.

(c) The total electromagnetic field
from a tunnel radio system on any fre-
quency or frequencies appearing out-
side of the tunnel, mine or other struc-
ture described in paragraph (a) of this
section, shall not exceed the limits
shown in §15.209 when measured at the
specified distance from the surrounding
structure, including openings. Par-
ticular attention shall be paid to the
emissions from any opening in the
structure to the outside environment.
When measurements are made from the
openings, the distances shown in
§15.209 refer to the distance from the
plane of reference which fits the entire
perimeter of each above ground open-
ing.

(d) The conducted limits in §15.207
apply to the radiofrequency voltage on
the public utility power lines outside of
the tunnel.

§15.212 Modular transmitters.

(a) Single modular transmitters con-
sist of a completely self-contained ra-
diofrequency transmitter device that is
typically incorporated into another
product, host or device. Split modular
transmitters consist of two compo-
nents: a radio front end with antenna
(or radio devices) and a transmitter
control element (or specific hardware
on which the software that controls the
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radio operation resides). All single or
split modular transmitters are ap-
proved with an antenna. All of the fol-
lowing requirements apply, except as
provided in paragraph (b) of this sec-
tion.

(1) Single modular transmitters must
meet the following requirements to ob-
tain a modular transmitter approval.

(i) The radio elements of the modular
transmitter must have their own
shielding. The physical crystal and
tuning capacitors may be located ex-
ternal to the shielded radio elements.

(ii) The modular transmitter must
have buffered modulation/data inputs
(if such inputs are provided) to ensure
that the module will comply with part
15 requirements under conditions of ex-
cessive data rates or over-modulation.

(iii) The modular transmitter must
have its own power supply regulation.

(iv) The modular transmitter must
comply with the antenna and trans-
mission system requirements of
§§15.203, 15.204(b) and 15.204(c). The an-
tenna must either be permanently at-
tached or employ a ‘‘unique’ antenna
coupler (at all connections between the
module and the antenna, including the
cable). The ‘‘professional installation”
provision of §15.203 is not applicable to
modules but can apply to limited mod-
ular approvals under paragraph (b) of
this section.

(v) The modular transmitter must be
tested in a stand-alone configuration,
i.e., the module must not be inside an-
other device during testing for compli-
ance with part 15 requirements. Unless
the transmitter module will be battery
powered, it must comply with the AC
line conducted requirements found in
§15.207. AC or DC power lines and data
input/output lines connected to the
module must not contain ferrites, un-
less they will be marketed with the
module (see §15.27(a)). The length of
these lines shall be the length typical
of actual use or, if that length is un-
known, at least 10 centimeters to in-
sure that there is no coupling between
the case of the module and supporting
equipment. Any accessories, periph-
erals, or support equipment connected
to the module during testing shall be
unmodified and commercially available
(see §15.31(1)).

§15.212

(vi) The modular transmitter must be
equipped with either a permanently af-
fixed label or must be capable of elec-
tronically displaying its FCC identi-
fication number.

(A) If using a permanently affixed
label, the modular transmitter must be
labeled with its own FCC identification
number, and, if the FCC identification
number is not visible when the module
is installed inside another device, then
the outside of the device into which the
module is installed must also display a
label referring to the enclosed module.
This exterior label can use wording
such as the following: ‘‘Contains Trans-
mitter Module FCC ID: XYZMODEL1”
or ‘“Contains FCC ID: XYZMODEL1.”
Any similar wording that expresses the
same meaning may be used. The Grant-
ee may either provide such a label, an
example of which must be included in
the application for equipment author-
ization, or, must provide adequate in-
structions along with the module
which explain this requirement. In the
latter case, a copy of these instructions
must be included in the application for
equipment authorization.

(B) If the modular transmitter uses
an electronic display of the FCC identi-
fication number, the information must
be readily accessible and visible on the
modular transmitter or on the device
in which it is installed. If the module is
installed inside another device, then
the outside of the device into which the
module is installed must display a
label referring to the enclosed module.
This exterior label can use wording
such as the following: ‘‘Contains FCC
certified transmitter module(s).” Any
similar wording that expresses the
same meaning may be used. The user
manual must include instructions on
how to access the electronic display. A
copy of these instructions must be in-
cluded in the application for equipment
authorization.

(vii) The modular transmitter must
comply with any specific rules or oper-
ating requirements that ordinarily
apply to a complete transmitter and
the manufacturer must provide ade-
quate instructions along with the mod-
ule to explain any such requirements.
A copy of these instructions must be
included in the application for equip-
ment authorization.
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(viii) The modular transmitter must
comply with any applicable RF expo-
sure requirements in its final configu-
ration.

(2) Split modular transmitters must
meet the requirements in paragraph
(a)(1) of this section, excluding para-
graphs (a)(1)(i) and (a)(1)(v), and the
following additional requirements to
obtain a modular transmitter approval.

(i) Only the radio front end must be
shielded. The physical crystal and tun-
ing capacitors may be located external
to the shielded radio elements. The
interface between the split sections of
the modular system must be digital
with a minimum signaling amplitude
of 150 mV peak-to-peak.

(ii) Control information and other
data may be exchanged between the
transmitter control elements and radio
front end.

(iii) The sections of a split modular
transmitter must be tested installed in
a host device(s) similar to that which
is representative of the platform(s) in-
tended for use.

(iv) Manufacturers must ensure that
only transmitter control elements and
radio front end components that have
been approved together are capable of
operating together. The transmitter
module must not operate unless it has
verified that the installed transmitter
control elements and radio front end
have been authorized together. Manu-
facturers may use means including, but
not limited to, coding in hardware and
electronic signatures in software to
meet these requirements, and must de-
scribe the methods in their application
for equipment authorization.

(b) A limited modular approval may
be granted for single or split modular
transmitters that do not comply with
all of the above requirements, e.g.,
shielding, minimum signaling ampli-
tude, buffered modulation/data inputs,
or power supply regulation, if the man-
ufacturer can demonstrate by alter-
native means in the application for
equipment authorization that the mod-
ular transmitter meets all the applica-
ble part 15 requirements under the op-
erating conditions in which the trans-
mitter will be used. Limited modular
approval also may be granted in those
instances where compliance with RF
exposure rules is demonstrated only for
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particular product configurations. The
applicant for certification must state
how control of the end product into
which the module will be installed will
be maintained such that full compli-
ance of the end product is always en-
sured.

[72 FR 28893, May 23, 2007]

§15.213 Cable locating equipment.

An intentional radiator used as cable
locating equipment, as defined in
§15.3(d), may be operated on any fre-
quency within the band 9-490 kHz, sub-
ject to the following limits: Within the
frequency band 9 kHz, up to, but not in-
cluding, 45 kHz, the peak output power
from the cable locating equipment
shall not exceed 10 watts; and, within
the frequency band 45 kHz to 490 kHz,
the peak output power from the cable
locating equipment shall not exceed
one watt. If provisions are made for
connection of the cable locating equip-
ment to the AC power lines, the con-
ducted limits in §15.207 also apply to
this equipment.

§15.214 Cordless telephones.

(a) For equipment authorization, a
single application form, FCC Form 731,
may be filed for a cordless telephone
system, provided the application clear-
ly identifies and provides data for all
parts of the system to show compliance
with the applicable technical require-
ments. When a single application form
is submitted, both the base station and
the portable handset must carry the
same FCC identifier. The application
shall include a fee for certification of
each type of transmitter and for cer-
tification, if appropriate, for each type
of receiver included in the system.

(b) A cordless telephone that is in-
tended to be connected to the public
switched telephone network shall also
comply with the applicable regulations
in part 68 of this chapter. A separate
procedure for approval under part 68 is
required for such terminal equipment.

(c) The label required under subpart
A of this part shall also contain the
following statement: ‘“‘Privacy of com-
munications may not be ensured when
using this phone.”

(d) Cordless telephones shall incor-
porate circuitry which makes use of a
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digital security code to provide protec-
tion against unintentional access to
the public switched telephone network
by the base unit and unintentional
ringing by the handset. These func-
tions shall operate such that each ac-
cess of the telephone network or ring-
ing of the handset is preceded by the
transmission of a code word. Access to
the telephone network shall occur only
if the code transmitted by the handset
matches code set in the base unit.
Similarly, ringing of the handset shall
occur only if the code transmitted by
the base unit matches the code set in
the handset. The security code required
by this section may also be employed
to perform other communications func-
tions, such as providing telephone bill-
ing information. This security code
system is to operate in accordance
with the following provisions.

(1) There must be provision for at
least 256 possible discrete digital codes.
Factory-set codes must be continu-
ously varied over at least 256 possible
codes as each telephone is manufac-
tured. The codes may be varied either
randomly, sequentially, or using an-
other systematic procedure.

(2) Manufacturers must use one of
the following approaches for facili-
tating variation in the geographic dis-
tribution of individual security codes:

(i) Provide a means for the user to
readily select from among at least 256
possible discrete digital codes. The
cordless telephone shall be either in a
non-operable mode after manufacture
until the user selects a security code or
the manufacturer must continuously
vary the initial security code as each
telephone is produced.

(ii) Provide a fixed code that is con-
tinuously varied among at least 2566 dis-
crete digital codes as each telephone is
manufactured.

(iii) Provide a means for the cordless
telephone to automatically select a dif-
ferent code from among at least 256
possible discrete digital codes each
time it is activated.

(iv) It is permissible to provide com-
binations of fixed, automatic, and user-
selectable coding provided the above
criteria are met.

(3) A statement of the means and pro-
cedures used to achieve the required
protection shall be provided in any ap-

§15.215

plication for equipment authorization
of a cordless telephone.

[66 FR 3785, Jan. 31, 1991, as amended at 63
FR 36603, July 7, 1998; 66 FR 7580, Jan. 24,
2001]

RADIATED EMISSION LIMITS, ADDITIONAL
PROVISIONS

§15.215 Additional provisions to the
general radiated emission limita-
tions.

(a) The regulations in §§15.217
through 15.257 provide alternatives to
the general radiated emission limits
for intentional radiators operating in
specified frequency bands. Unless oth-
erwise stated, there are no restrictions
as to the types of operation permitted
under these sections.

(b) In most cases, unwanted emis-
sions outside of the frequency bands
shown in these alternative provisions
must be attenuated to the emission
limits shown in §15.209. In no case shall
the level of the unwanted emissions
from an intentional radiator operating
under these additional provisions ex-
ceed the field strength of the funda-
mental emission.

(c) Intentional radiators operating
under the alternative provisions to the
general emission limits, as contained
in §§15.217 through 15.257 and in subpart
E of this part, must be designed to en-
sure that the 20 dB bandwidth of the
emission, or whatever bandwidth may
otherwise be specified in the specific
rule section under which the equip-
ment operates, is contained within the
frequency band designated in the rule
section under which the equipment is
operated. In the case of intentional ra-
diators operating under the provisions
of subpart E, the emission bandwidth
may span across multiple contiguous
frequency bands identified in that sub-
part. The requirement to contain the
designated bandwidth of the emission
within the specified frequency band in-
cludes the effects from frequency
sweeping, frequency hopping and other
modulation techniques that may be
employed as well as the frequency sta-
bility of the transmitter over expected
variations in temperature and supply
voltage. If a frequency stability is not

891



§15.216

specified in the regulations, it is rec-
ommended that the fundamental emis-
sion be kept within at least the central
80% of the permitted band in order to
minimize the possibility of out-of-band
operation.

[64 FR 17714, Apr. 25, 1989, as amended at 62
FR 45333, Aug. 27, 1997; 67 FR 34855, May 16,
2002; 69 FR 3265, Jan. 23, 2004; 70 FR 6774, Feb.
9, 2005; 79 FR 24578, May 1, 2014]

§15.216 Disclosure requirements for
wireless microphones and other low
power auxiliary stations capable of
operating in the core TV bands.

(a) Any person who manufactures,
sells, leases, or offers for sale or lease,
low power auxiliary stations capable of
operating in the core TV bands (chan-
nels 2-51, excluding channel 37) is sub-
ject to the following disclosure require-
ments: (1) Such persons must display
the consumer disclosure text, as speci-
fied by the Wireless Telecommuni-
cations Bureau and the Consumer and
Governmental Affairs Bureau, at the
point of sale or lease of each such low
power auxiliary station. The text must
be displayed in a clear, conspicuous,
and readily legible manner. One way to
fulfill the requirement in this section
is to display the consumer disclosure
text in a prominent manner on the
product box by using a label (either
printed onto the box or otherwise af-
fixed to the box), a sticker, or other
means. Another way to fulfill this re-
quirement is to display the text imme-
diately adjacent to each low power
auxiliary station offered for sale or
lease and clearly associated with the
model to which it pertains.

(2) If such persons offer such low
power auxiliary stations via direct
mail, catalog, or electronic means,
they shall prominently display the con-
sumer disclosure text in close prox-
imity to the images and descriptions of
each such low power auxiliary station.
The text should be in a size large
enough to be clear, conspicuous, and
readily legible, consistent with the di-
mensions of the advertisement or de-
scription.

(3) If such persons have Web sites per-
taining to these low power auxiliary
stations, the consumer disclosure text
must be displayed there in a clear, con-
spicuous, and readily legible manner
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(even in the event such persons do not
sell low power auxiliary stations di-
rectly to the public).

(b) The consumer disclosure text de-
scribed in paragraph (a)(l) of this sec-
tion is set out in an appendix to this
section.

APPENDIX TO §15.216—CONSUMER ALERT

Consumer Alert

Most users do not need a license to operate
this wireless microphone system. Neverthe-
less, operating this microphone system with-
out a license is subject to certain restric-
tions: The system may not cause harmful in-
terference; it must operate at a low power
level (not in excess of 50 milliwatts); and it
has no protection from interference received
from any other device. Purchasers should
also be aware that the FCC is currently eval-
uating use of wireless microphone systems,
and these rules are subject to change. For
more information, call the FCC at 1-888-
CALL-FCC (TTY: 1-888-TELL-FCC) or visit
the FCC’s wireless microphone Web site at
hitp://www.fcc.gov/cgb/wirelessmicrophones.

[75 FR 3638, 3640, Jan. 22, 2010]

§15.217 Operation in the band 160-190
kHz.

(a) The total input power to the final
radio frequency stage (exclusive of fila-
ment or heater power) shall not exceed
one watt.

(b) The total length of the trans-
mission line, antenna, and ground lead
(if used) shall not exceed 15 meters.

(c) All emissions below 160 kHz or
above 190 kHz shall be attenuated at
least 20 dB below the level of the
unmodulated carrier. Determination of
compliance with the 20 dB attenuation
specification may be based on measure-
ments at the intentional radiator’s an-
tenna output terminal unless the in-
tentional radiator uses a permanently
attached antenna, in which case com-
pliance shall be demonstrated by meas-
uring the radiated emissions.

§15.219 Operation in the band 510-
1705 kHz.

(a) The total input power to the final
radio frequency stage (exclusive of fila-
ment or heater power) shall not exceed
100 milliwatts.

(b) The total length of the trans-
mission line, antenna and ground lead
(if used) shall not exceed 3 meters.
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(c) All emissions below 510 kHz or
above 1705 kHz shall be attenuated at
least 20 dB below the level of the
unmodulated carrier. Determination of
compliance with the 20 dB attenuation
specification may be based on measure-
ments at the intentional radiator’s an-
tenna output terminal unless the in-
tentional radiator uses a permanently
attached antenna, in which case com-
pliance shall be deomonstrated by
measuring the radiated emissions.

§15.221 Operation in the band 525-
1705 kHz.

(a) Carrier current systems and
transmitters employing a leaky co-
axial cable as the radiating antenna
may operate in the band 525-1705 kHz
provided the field strength levels of the
radiated emissions do not exceed 15 uV/
m, as measured at a distance of 47,715/
(frequency in kHz) meters (equivalent
to Lambda/2Pi) from the electric power
line or the coaxial cable, respectively.
The field strength levels of emissions
outside this band shall not exceed the
general radiated emission limits in
§15.209.

(b) As an alternative to the provi-
sions in paragraph (a) of this section,
intentional radiators used for the oper-
ation of an AM broadcast station on a
college or university campus or on the
campus of any other education institu-
tion may comply with the following:

(1) On the campus, the field strength
of emissions appearing outside of this
frequency band shall not exceed the
general radiated emission limits shown
in §15.209 as measured from the radi-
ating source. There is no limit on the
field strength of emissions appearing
within this frequency band, except that
the provisions of §15.5 continue to com-
ply.

(2) At the perimeter of the campus,
the field strength of any emissions, in-
cluding those within the frequency
band 525-1705 kHz, shall not exceed the
general radiated emission in §15.209.

(3) The conducted limits specified in
§15.207 apply to the radio frequency
voltage on the public utility power
lines outside of the campus. Due to the
large number of radio frequency de-
vices which may be used on the cam-
pus, contributing to the conducted
emissions, as an alternative to meas-

§15.225

uring conducted emissions outside of
the campus, it is acceptable to dem-
onstrate compliance with this provi-
sion by measuring each individual in-
tentional radiator employed in the sys-
tem at the point where it connects to
the AC power lines.

(c) A grant of equipment authoriza-
tion is not required for intentional ra-
diators operated under the provisions
of this section. In lieu thereof, the in-
tentional radiator shall be verified for
compliance with the regulations in ac-
cordance with subpart J of part 2 of
this chapter. This data shall be kept on
file at the location of the studio, office
or control room associated with the
transmitting equipment. In some cases,
this may correspond to the location of
the transmitting equipment.

(d) For the band 535-1705 kHz, the fre-
quency of operation shall be chosen
such that operation is not within the
protected field strength contours of 1li-
censed AM stations.

[56 FR 373, Jan. 4, 1991]

§15.223 Operation in the band 1.705-10
MHz.

(a) The field strength of any emission
within the band 1.705-10.0 MHz shall
not exceed 100 microvolts/meter at a
distance of 30 meters. However, if the
bandwidth of the emission is less than
10% of the center frequency, the field
strength shall not exceed 15 microvolts/
meter or (the bandwidth of the device
in kHz) divided by (the center fre-
quency of the device in MHz)
microvolts/meter at a distance of 30
meters, whichever is the higher level.
For the purposes of this section, band-
width is determined at the points 6 dB
down from the modulated carrier. The
emission limits in this paragraph are
based on measurement instrumenta-
tion employing an average detector.
The provisions in §15.35(b) for limiting
peak emissions apply.

(b) The field strength of emissions
outside of the band 1.705-10.0 MHz shall
not exceed the general radiated emis-
sion limits in §15.209.

§15.225 Operation within the band
13.110-14.010 MHz.

(a) The field strength of any emis-
sions within the band 13.553-13.567 MHz

893



§15.227

shall not exceed 15,848 microvolts/
meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz
and 13.567-13.710 MHz, the field strength
of any emissions shall not exceed 334
microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz
and 13.710-14.010 MHz the field strength
of any emissions shall not exceed 106
microvolts/meter at 30 meters.

(d) The field strength of any emis-
sions appearing outside of the 13.110-
14.010 MHz band shall not exceed the
general radiated emission limits in
§15.209.

(e) The frequency tolerance of the
carrier signal shall be maintained
within +0.01% of the operating fre-
quency over a temperature variation of
—20 degrees to + 50 degrees C at normal
supply voltage, and for a variation in
the primary supply voltage from 85%
to 115% of the rated supply voltage at
a temperature of 20 degrees C. For bat-
tery operated equipment, the equip-
ment tests shall be performed using a
new battery.

(f) In the case of radio frequency pow-
ered tags designed to operate with a de-
vice authorized under this section, the
tag may be approved with the device or
be considered as a separate device sub-
ject to its own authorization. Powered
tags approved with a device under a
single application shall be labeled with
the same identification number as the
device.

[68 FR 68546, Dec. 9, 2003]

§15.227 Operation within the band
26.96-27.28 MHz.

(a) The field strength of any emission
within this band shall not exceed 10,000
microvolts/meter at 3 meters. The
emission limit in this paragraph is
based on measurement instrumenta-
tion employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply.

(b) The field strength of any emis-
sions which appear outside of this band
shall not exceed the general radiated
emission limits in §15.209.

§15.229 Operation within the band
40.66-40.70 MHz.

(a) Unless operating pursuant to the

provisions in §15.231, the field strength

of any emissions within this band shall
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not exceed 1,000 microvolts/meter at 3
meters.

(b) As an alternative to the limit in
paragraph (a) of this section, perimeter
protection systems may demonstrate
compliance with the following: the
field strength of any emissions within
this band shall not exceed 500
microvolts/meter at 3 meters, as deter-
mined using measurement instrumen-
tations employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply where compli-
ance of these devices is demonstrated
under this alternative emission limit.

(c) The field strength of any emis-
sions appearing outside of this band
shall not exceed the general radiated
emission limits in §15.209.

(d) The frequency tolerance of the
carrier signal shall be maintained
within #0.01% of the operating fre-
quency over a temperature variation of
—20 degrees to + 50 degrees C at normal
supply voltage, and for a variation in
the primary supply voltage from 85%
to 115% of the rated supply voltage at
a temperature of 20 degrees C. For bat-
tery operated equipment, the equip-
ment tests shall be performed using a
new battery.

[64 FR 17714, Apr. 25, 1989, as amended at 55
FR 33910, Aug. 20, 1990]

§15.231 Periodic operation in the band
40.66-40.70 MHz and above 70 MHz.

(a) The provisions of this section are
restricted to periodic operation within
the band 40.66-40.70 MHz and above 70
MHz. Except as shown in paragraph (e)
of this section, the intentional radiator
is restricted to the transmission of a
control signal such as those used with
alarm systems, door openers, remote
switches, etc. Continuous  trans-
missions, voice, video and the radio
control of toys are not permitted. Data
is permitted to be sent with a control
signal. The following conditions shall
be met to comply with the provisions
for this periodic operation:

(1) A manually operated transmitter
shall employ a switch that will auto-
matically deactivate the transmitter
within not more than 5 seconds of
being released.

(2) A transmitter activated automati-
cally shall cease transmission within 5
seconds after activation.
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(3) Periodic transmissions at regular
predetermined intervals are not per-
mitted. However, polling or supervision
transmissions, including data, to deter-
mine system integrity of transmitters
used in security or safety applications
are allowed if the total duration of
transmissions does not exceed more
than two seconds per hour for each
transmitter. There is no limit on the
number of individual transmissions,
provided the total transmission time
does not exceed two seconds per hour.

(4) Intentional radiators which are
employed for radio control purposes
during emergencies involving fire, se-
curity, and safety of life, when acti-
vated to signal an alarm, may operate
during the pendency of the alarm con-
dition

(5) Transmission of set-up informa-
tion for security systems may exceed
the transmission duration limits in
paragraphs (a)(1) and (a)(2) of this sec-
tion, provided such transmissions are
under the control of a professional in-
staller and do not exceed ten seconds
after a manually operated switch is re-
leased or a transmitter is activated
automatically. Such set-up informa-
tion may include data.

(b) In addition to the provisions of
§15.205, the field strength of emissions
from intentional radiators operated
under this section shall not exceed the
following:

mgrl:tna?éf‘;e- Field strength of funda- Field strength of
tal (microvolts/ spurious emissions
quency e et icrovolts/met
(MHz) meter) (microvolts/meter)
40.66— 225
40.70.
70-130 ...... 125
130-174 ... 1125 to 375
174-260 .... 375
260-470 ... 1375 to 1,250
Above 470 1,250

1Linear interpolations.

(1) The above field strength limits
are specified at a distance of 3 meters.
The tighter limits apply at the band
edges.

(2) Intentional radiators operating
under the provisions of this section
shall demonstrate compliance with the
limits on the field strength of emis-
sions, as shown in the above table,
based on the average value of the meas-
ured emissions. As an alternative, com-
pliance with the limits in the above
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table may be based on the use of meas-
urement instrumentation with a
CISPR quasi-peak detector. The spe-
cific method of measurement employed
shall be specified in the application for
equipment authorization. If average
emission measurements are employed,
the provisions in §15.35 for averaging
pulsed emissions and for limiting peak
emissions apply. Further, compliance
with the provisions of §15.205 shall be
demonstrated using the measurement
instrumentation specified in that sec-
tion.

(3) The limits on the field strength of
the spurious emissions in the above
table are based on the fundamental fre-
quency of the intentional radiator.
Spurious emissions shall be attenuated
to the average (or, alternatively,
CISPR quasi-peak) limits shown in this
table or to the general limits shown in
§15.209, whichever limit permits a high-
er field strength.

(c) The bandwidth of the emission
shall be no wider than 0.25% of the cen-
ter frequency for devices operating
above 70 MHz and below 900 MHz. For
devices operating above 900 MHz, the
emission shall be no wider than 0.5% of
the center frequency. Bandwidth is de-
termined at the points 20 dB down from
the modulated carrier.

(d) For devices operating within the
frequency band 40.66-40.70 MHz, the
bandwidth of the emission shall be con-
fined within the band edges and the fre-
quency tolerance of the carrier shall be
+0.01%. This frequency tolerance shall
be maintained for a temperature vari-
ation of —20 degrees to + 50 degrees C
at normal supply voltage, and for a
variation in the primary supply volt-
age from 85% to 1156% of the rated sup-
ply voltage at a temperature of 20 de-
grees C. For battery operated equip-
ment, the equipment tests shall be per-
formed using a new battery.

(e) Intentional radiators may operate
at a periodic rate exceeding that speci-
fied in paragraph (a) of this section and
may be employed for any type of oper-
ation, including operation prohibited
in paragraph (a) of this section, pro-
vided the intentional radiator complies
with the provisions of paragraphs (b)
through (d) of this section, except the
field strength table in paragraph (b) of
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this section is replaced by the fol-
lowing:

mg#&ﬁ;a_ Field strength of fun- | Field strength of spu-
damental (microvolts/ rious emission

quency ; lts/met
(MHz) meter) (microvolts/meter)

40.66— 1,000 .o 100
40.70.

70-130 ...... 500 50

130-174 .... | 500 to 1,500 . 50 to 1501

174-260 .... | 1,500 ........... 150

260-470 .... | 1,500 to 5,000 ...| 150 to 5001

Above 470 | 5,000 .....c.cceoevrrrrrinnns 500

1Linear interpolations.

In addition, devices operated under the
provisions of this paragraph shall be
provided with a means for automati-
cally limiting operation so that the du-
ration of each transmission shall not
be greater than one second and the si-
lent period between transmissions shall
be at least 30 times the duration of the
transmission but in no case less than 10
seconds.

[64 FR 17714, Apr. 25, 1989; 54 FR 32340, Aug.
7, 1989, as amended at 68 FR 68546, Dec. 9,
2003; 69 FR 71383, Dec. 9, 2004]

§15.233 Operation within the bands
43.71-44.49 MHz, 46.60-46.98 MHz,
48.75-49.51 MHz and 49.66-50.0
MHz.

(a) The provisions shown in this sec-
tion are restricted to cordless tele-
phones.

(b) An intentional radiator used as
part of a cordless telephone system
shall operate centered on one or more
of the following frequency pairs, sub-
ject to the following conditions:

(1) Frequencies shall be paired as
shown below, except that channel pair-
ing for channels one through fifteen
may be accomplished by pairing any of
the fifteen base transmitter fre-
quencies with any of the fifteen
handset transmitter frequencies.

(2) Cordless telephones operating on
channels one through fifteen must:

(i) Incorporate an automatic channel
selection mechanism that will prevent
establishment of a link on any occu-
pied frequency; and

(ii) The box or an instruction manual
which is included within the box which
the individual cordless telephone is to
be marketed shall contain information
indicating that some cordless tele-
phones operate at frequencies that may
cause interference to nearby TVs and
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VCRs; to minimize or prevent such in-
terference, the base of the cordless
telephone should not be placed near or
on top of a TV or VCR; and, if inter-
ference is experienced, moving the
cordless telephone farther away from
the TV or VCR will often reduce or
eliminate the interference. A state-
ment describing the means and proce-
dures used to achieve automatic chan-
nel selection shall be provided in any
application for equipment authoriza-
tion of a cordless telephone operating
on channels one through fifteen.

B trans- Handset trans-
Channel mitter (MHz) kg (M)
43.720 48.760
43740 48.840
43.820 48.860
43.840 48.920
43.920 49.020
43.960 49.080
44.120 49.100
44.160 49.160
44.180 49.200
44.200 49.240
44.320 49.280
44.360 49.360
44.400 49.400
44.460 49.460
44.480 49.500
46.610 49.670
46.630 49.845
46.670 49.860
46.710 49.770
46.730 49.875
46.770 49.830
46.830 49.890
46.870 49.930
46.930 49.990
46.970 49.970

(c) The field strength of the funda-
mental emission shall not exceed 10,000
microvolts/meter at 3 meters. The
emission limit in this paragraph is
based on measurement instrumenta-
tion employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply.

(d) The fundamental emission shall
be confined within a 20 kHz band and
shall be centered on a carrier frequency
shown above, as adjusted by the fre-
quency tolerance of the transmitter at
the time testing is performed. Modula-
tion products outside of this 20 kHz
band shall be attenuated at least 26 dB
below the level of the unmodulated
carrier or to the general limits in
§15.209, whichever permits the higher
emission levels. Emissions on any fre-
quency more than 20 kHz removed from
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the center frequency shall consist sole-
ly of unwanted emissions and shall not
exceed the general radiated emission
limits in §15.209. Tests to determine
compliance with these requirements
shall be performed using an appro-
priate input signal as prescribed in
§2.989 of this chapter.

(e) All emissions exceeding 20
microvolts/meter at 3 meters are to be
reported in the application for certifi-
cation.

(f) If the device provides for the con-
nection of external accessories, includ-
ing external electrical input signals,
the device must be tested with the ac-
cessories attached. The emission tests
shall be performed with the device and
accessories configured in a manner
which tends to produce the maximum
level of emissions within the range of
variations that can be expected under
normal operating conditions.

(g) The frequency tolerance of the
carrier signal shall be maintained
within +0.01% of the operating fre-
quency. The tolerance shall be main-
tained for a temperature variation of
—20 degrees C to + 50 degrees C at nor-
mal supply voltage, and for variation
in the primary voltage from 85% to
115% of the rated supply voltage at a
temperature of 20 degrees C. For bat-
tery operated equipment, the equip-
ment tests shall be performed using a
new battery.

(h) For cordless telephones that do
not comply with §15.214(d) of this part,
the box or other package in which the
individual cordless telephone is to be
marketed shall carry a statement in a
prominent location, visible to the
buyer before purchase, which reads as
follows:

NoTICE: The base units of some cordless
telephones may respond to other nearby
units or to radio noise resulting in telephone
calls being dialed through this unit without
your knowledge and possibly calls being
misbilled. In order to protect against such
occurrences, this cordless telephone is pro-
vided with the following features: (to be
completed by the responsible party).

An application for certification of a
cordless telephone shall specify the
complete text of the statement that
will be carried on the package and indi-
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cate where, specifically, it will be lo-
cated on the carton.

[64 FR 17714, Apr. 25, 1989; 54 FR 32340, Aug.
7, 1989, as amended at 56 FR 3785, Jan. 31,
1991; 56 FR 5659, Feb. 12, 1991; 60 FR 21985,
May 4, 1995]

§15.235 Operation within the band
49.82-49.90 MHz.

(a) The field strength of any emission
within this band shall not exceed 10,000
microvolts/meter at 3 meters. The
emission limit in this paragraph is
based on measurement instrumenta-
tion employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply.

(b) The field strength of any emis-
sions appearing between the band edges
and up to 10 kHz above and below the
band edges shall be attenuated at least
26 dB Dbelow the level of the
unmodulated carrier or to the general
limits in §15.209, whichever permits the
higher emission levels. The field
strength of any emissions removed by
more than 10 kHz from the band edges
shall not exceed the general radiated
emission limits in §15.209. All signals
exceeding 20 microvolts/meter at 3 me-
ters shall be reported in the applica-
tion for certification.

(c) For a home-built intentional radi-
ator, as defined in §15.23(a), operating
within the band 49.82-49.90 MHz, the
following standards may be employed:

(1) The RF carrier and modulation
products shall be maintained within
the band 49.82-49.90 MHz.

(2) The total input power to the de-
vice measured at the battery or the
power line terminals shall not exceed
100 milliwatts under any condition of
modulation.

(3) The antenna shall be a single ele-
ment, one meter or less in length, per-
manently mounted on the enclosure
containing the device.

(4) Emissions outside of this band
shall be attenuated at least 20 dB below
the level of the unmodulated carrier.

(6) The regulations contained in
§15.23 of this part apply to intentional
radiators constructed under the provi-
sions of this paragraph.

(d) Cordless telephones are not per-
mitted to operate under the provisions
of this section.
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§15.237 Operation in the bands 72.0-
73.0 MHz, 74.6-74.8 MHz and 75.2-
76.0 MHz.

(a) The intentional radiator shall be
restricted to use as an auditory assist-
ance device.

(b) Emissions from the intentional
radiator shall be confined within a
band 200 kHz wide centered on the op-
erating frequency. The 200 kHz band
shall lie wholly within the above speci-
fied frequency ranges.

(c) The field strength within the per-
mitted 200 kHz band shall not exceed 80
millivolts/meter at 3 meters. The field
strength of any emissions radiated on
any frequency outside of the specified
200 kHz band shall not exceed the gen-
eral radiated emissions limits specified
in §15.209. The emission limits in this
paragraph are based on measurement
instrumentation employing an average
detector. The provisions in §15.35 for
limiting peak emissions apply.

[64 FR 17714, Apr. 25, 1989, as amended at 57
FR 13048, Apr. 15, 1992; 78 FR 34927, June 11,
2013]

§15.239 Operation in the band 88-108
MHz.

(a) Emissions from the intentional
radiator shall be confined within a
band 200 kHz wide centered on the op-
erating frequency. The 200 kHz band
shall lie wholly within the frequency
range of 88-108 MHz.

(b) The field strength of any emis-
sions within the permitted 200 kHz
band shall not exceed 250 microvolts/
meter at 3 meters. The emission limit
in this paragraph is based on measure-
ment instrumentation employing an
average detector. The provisions in
§15.35 for Ilimiting peak emissions
apply.

(c) The field strength of any emis-
sions radiated on any frequency out-
side of the specified 200 kHz band shall
not exceed the general radiated emis-
sion limits in §15.209.

(d) A custom built telemetry inten-
tional radiator operating in the fre-
quency band 88-108 MHz and used for
experimentation by an educational in-
stitute need not be certified provided
the device complies with the standards
in this part and the educational insti-
tution notifies the Office of Engineer-
ing and Technology, in writing, in ad-
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vance of operation, providing the fol-
lowing information:

(1) The dates and places where the de-
vice will be operated;

(2) The purpose for which the device
will be used;

(3) A description of the device, in-
cluding the operating frequency, RF
power output, and antenna; and,

(4) A statement that the device com-
plies with the technical provisions of
this part.

[564 FR 17714, Apr. 25, 1989; 54 FR 32340, Aug.
7, 1989; 80 FR 53750, Sept. 8, 2015]

§15.240 Operation in the band 433.5-
434.5 MHz.

(a) Operation under the provisions of
this section is restricted to devices
that use radio frequency energy to
identify the contents of commercial
shipping containers. Operations must
be limited to commercial and indus-
trial areas such as ports, rail terminals
and warehouses. Two-way operation is
permitted to interrogate and to load
data into devices. Devices operated
pursuant to the provisions of this sec-
tion shall not be used for voice commu-
nications.

(b) The field strength of any emis-
sions radiated within the specified fre-
quency band shall not exceed 11,000
microvolts per meter measured at a
distance of 3 meters. The emission
limit in this paragraph is based on
measurement instrumentation employ-
ing an average detector. The peak level
of any emissions within the specified
frequency band shall not exceed 55,000
microvolts per meter measured at a
distance of 3 meters. Additionally, de-
vices authorized under these provisions
shall be provided with a means for
automatically limiting operation so
that the duration of each transmission
shall not be greater than 60 seconds
and be only permitted to reinitiate an
interrogation in the case of a trans-
mission error. Absent such a trans-
mission error, the silent period be-
tween transmissions shall not be less
than 10 seconds.

(c) The field strength of emissions ra-
diated on any frequency outside of the
specified band shall not exceed the gen-
eral radiated emission limits in §15.209.

(d) In the case of radio frequency
powered tags designed to operate with
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a device authorized under this section,
the tag may be approved with the de-
vice or be considered as a separate de-
vice subject to its own authorization.
Powered tags approved with a device
under a single application shall be la-
beled with the same identification
number as the device.

(e) To prevent interference to Fed-
eral Government radar systems, oper-
ation under the provisions of this sec-
tion is not permitted within 40 kilo-
meters of the following locations:

DoD Radar Site Latitude Longitude
Beale Air Force Base ......... 39°08'10” N | 121°21°04” W
Cape Cod Air Force Station | 41°45'07” N | 070°32'17” W
Clear Air Force Station ....... 64°55'16” N | 143°05'02” W
Cavalier Air Force Station .. | 48°43'12” N | 097°54’00” W
Eglin Air Force Base ........... 30°43'12” N | 086°12'36” W

(f) As a condition of the grant, the
grantee of an equipment authorization
for a device operating under the provi-
sions of this section shall provide infor-
mation to the user concerning compli-
ance with the operational restrictions
in paragraphs (a) and (e) of this sec-
tion. As a further condition, the grant-
ee shall provide information on the lo-
cations where the devices are installed
to the FCC Office of Engineering and
Technology, which shall provide this
information to the Federal Govern-
ment through the National Tele-
communications and Information Ad-
ministration. The user of the device
shall be responsible for submitting up-
dated information in the event the op-
erating location or other information
changes after the initial registration.
The grantee shall notify the user of
this requirement. The information pro-
vided by the grantee or user to the
Commission shall include the name,
address, telephone number and e-mail
address of the user, the address and ge-
ographic coordinates of the operating
location, and the FCC identification
number of the device. The material
shall be submitted to the following ad-
dress:

Experimental Licensing Branch,
OET, Federal Communications Com-
mission, 445 12th Street, SW., Wash-
ington, DC 20554, ATTN: RFID Reg-
istration.

[69 FR 29464, May 24, 2004]
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§15.241 Operation in the band 174-216
MHz.

(a) Operation under the provisions of
this section is restricted to biomedical
telemetry devices.

(b) Emissions from the device shall
be confined within a 200 kHz band
which shall lie wholly within the fre-
quency range of 174-216 MHz.

(c) The field strength of any emis-
sions radiated within the specified 200
kHz band shall not exceed 1500
microvolts/meter at 3 meters. The field
strength of emissions radiated on any
frequency outside of the specified 200
kHz band shall not exceed 150
microvolts/meter at 3 meters. The
emission limits in this paragraph are
based on measurement instrumenta-
tion employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply.

§15.242 Operation in the bands 174-
216 MHz and 470-668 MHz.

(a) The marketing and operation of
intentional radiators under the provi-
sions of this section is restricted to
biomedical telemetry devices employed
solely on the premises of health care
facilities.

(1) A health care facility includes
hospitals and other establishments
that offer services, facilities, and beds
for use beyond 24 hours in rendering
medical treatment and institutions and
organizations regularly engaged in pro-
viding medical services through clin-
ics, public health facilities, and similar
establishments, including govern-
mental entities and agencies for their
own medical activities.

(2) This authority to operate does not
extend to mobile vehicles, such as am-
bulances, even if those vehicles are as-
sociated with a health care facility.

(b) The fundamental emissions from
a biomedical telemetry device oper-
ating under the provisions of this sec-
tion shall be contained within a single
television broadcast channel, as de-
fined in part 73 of this chapter, under
all conditions of operation and shall lie
wholly within the frequency ranges of
174-216 MHz and 470-668 MHz.

(c) The field strength of the funda-
mental emissions shall not exceed 200
mV/m, as measured at a distance of 3
meters using a quasi-peak detector.
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Manufacturers should note that a
quasi-peak detector function indicates
field strength per 120 kHz of bandwidth
+20 kHz. Accordingly, the total signal
level over the band of operation may be
higher than 200 mV/m. The field
strength of emissions radiated on any
frequency outside of the television
broadcast channel within which the
fundamental is contained shall not ex-
ceed the general limits in §15.2009.

(d) The user and the installer of a
biomedical telemetry device operating
within the frequency range 174-216
MHz, 470-608 MHz or 614-668 MHz shall
ensure that the following minimum
separation distances are maintained
between the biomedical telemetry de-
vice and the authorized radio services
operating on the same frequencies:

(1) At least 10.3 km outside of the
Grade B field strength contour (56
dBuV/m) of a TV broadcast station or
an associated TV booster station oper-
ating within the band 174-216 MHz.

(2) At least 5.5 km outside of the
Grade B field strength contour (64
dBuV/m) of a TV broadcast station or
an associated TV booster station oper-
ating within the bands 470-608 MHz or
614-668 MHz.

(3) At least 5.1 km outside of the 68
dBuV/m field strength contour of a low
power TV or a TV translator station
operating within the band 174-216 MHz.

(4) At least 3.1 km outside of the 74
dBuV/m field strength contour of a low
power TV or a TV translator station
operating within the bands 470-608 MHz
or 614-668 MHz.

(5) Whatever distance is necessary to
protect other authorized users within
these bands.

(e) The user and the installer of a
biomedical telemetry device operating
within the frequency range 608-614 MHz
and that will be located within 32 km
of the very long baseline array (VLBA)
stations or within 80 km of any of the
other radio astronomy observatories
noted in footnote US385 of Section 2.106
of this chapter must coordinate with,
and obtain the written concurrence of,
the director of the affected radio as-
tronomy observatory before the equip-
ment can be installed or operated. The
National Science Foundation point of
contact for coordination is: Spectrum
Manager, Division of Astronomical
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Sciences, NSF Room 1045, 4201 Wilson
Blvd., Arlington, VA 22230; tel: (703)
306-1823.

(f) Biomedical telemetry devices
must not cause harmful interference to
licensed TV broadcast stations or to
other authorized radio services, such as
operations on the broadcast fre-
quencies under subparts G and H of
part 74 of this chapter, land mobile sta-
tions operating under part 90 of this
chapter in the 470-512 MHz band, and
radio astronomy operation in the 608-
614 MHz band. (See §15.5.) If harmful in-
terference occurs, the interference
must either be corrected or the device
must immediately cease operation on
the occupied frequency. Further, the
operator of the biomedical telemetry
device must accept whatever level of
interference is received from other
radio operations. The operator, i.e., the
health care facility, is responsible for
resolving any interference that occurs
subsequent to the installation of these
devices.

(g) The manufacturers, installers,
and users of biomedical telemetry de-
vices are reminded that they must en-
sure that biomedical telemetry trans-
mitters operating under the provisions
of this section avoid operating in close
proximity to authorized services using
this spectrum. Sufficient separation
distance, necessary to avoid causing or
receiving harmful interference, must
be maintained from co-channel oper-
ations. These parties are reminded that
the frequencies of the authorized serv-
ices are subject to change, especially
during the implementation of the dig-
ital television services. The operating
frequencies of the part 15 devices may
need to be changed, as necessary and in
accordance with the permissive change
requirements of this chapter, to accom-
modate changes in the operating fre-
quencies of the authorized services.

(h) The manufacturers, installers and
users of biomedical telemetry devices
are cautioned that the operation of
this equipment could result in harmful
interference to other nearby medical
devices.

[62 FR 58658, Oct. 30, 1997, as amended at 77
FR 76248, Dec. 27, 2012]
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§15.243 Operation in the band 890-940
MHz.

(a) Operation under the provisions of
this section is restricted to devices
that use radio frequency energy to
measure the characteristics of a mate-
rial. Devices operated pursuant to the
provisions of this section shall not be
used for voice communications or the
transmission of any other type of mes-
sage.

(b) The field strength of any emis-
sions radiated within the specified fre-
quency band shall not exceed 500
microvolts/meter at 30 meters. The
emission limit in this paragraph is
based on measurement instrumenta-
tion employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply.

(c) The field strength of emissions ra-
diated on any frequency outside of the
specified band shall not exceed the gen-
eral radiated emission limits in §15.209.

(d) The device shall be self-contained
with no external or readily accessible
controls which may be adjusted to per-
mit operation in a manner inconsistent
with the provisions in this section. Any
antenna that may be used with the de-
vice shall be permanently attached
thereto and shall not be readily modifi-
able by the user.

§15.245 Operation within the bands
902-928 MHz, 2435-2465 MHz, 5785-
5815 MHz, 10500-10550 MHz, and
24075-24175 MHz.

(a) Operation under the provisions of
this section is limited to intentional
radiators used as field disturbance sen-
sors, excluding perimeter protection
systems.

(b) The field strength of emissions
from intentional radiators operated
within these frequency bands shall
comply with the following:

Field Field
strength of strength of
Fundamental frequency (MHz) | fundamental | harmonics
(millivolts/ (millivolts/
meter) meter)
902-928 500 1.6
2435-2465 . 500 1.6
5785-5815 . 500 1.6
10500-10550 .. 2500 25.0
24075-24175 2500 25.0

(1) Regardless of the limits shown in
the above table, harmonic emissions in
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the restricted bands below 17.7 GHz, as
specified in §15.205, shall not exceed the
field strength limits shown in §15.209.
Harmonic emissions in the restricted
bands at and above 17.7 GHz shall not
exceed the following field strength lim-
its:

(i) For the second and third
harmonics of field disturbance sensors
operating in the 24075-24175 MHz band
and for other field disturbance sensors
designed for use only within a building
or to open building doors, 25.0 mV/m.

(ii) For all other field disturbance
sensors, 7.5 mV/m.

(iii) Field disturbance sensors de-
signed to be used in motor vehicles or
aircraft must include features to pre-
vent continuous operation unless their
emissions in the restricted bands, other
than the second and third harmonics
from devices operating in the 24075-
24175 MHz band, fully comply with the
limits given in §15.209. Continuous op-
eration of field disturbance sensors de-
signed to be used in farm equipment,
vehicles such as fork lifts that are in-
tended primarily for use indoors or for
very specialized operations, or railroad
locomotives, railroad cars and other
equipment which travels on fixed
tracks is permitted. A field disturbance
sensor will be considered not to be op-
erating in a continuous mode if its op-
eration is limited to specific activities
of limited duration (e.g., putting a ve-
hicle into reverse gear, activating a
turn signal, etc.).

(2) Field strength limits are specified
at a distance of 3 meters.

(3) Emissions radiated outside of the
specified frequency bands, except for
harmonics, shall be attenuated by at
least 50 dB below the level of the funda-
mental or to the general radiated emis-
sion limits in §15.209, whichever is the
lesser attenuation.

(4) The emission limits shown above
are based on measurement instrumen-
tation employing an average detector.
The provisions in §15.35 for limiting
peak emissions apply.

[64 FR 17714, Apr. 25, 1989, as amended at 55

FR 46792, Nov. 7, 1990; 61 FR 42558, Aug. 16,
1996; 68 FR 68547, Dec. 9, 2003]
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§15.247 Operation within the bands
902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz.

(a) Operation under the provisions of
this Section is limited to frequency
hopping and digitally modulated inten-
tional radiators that comply with the
following provisions:

(1) Frequency hopping systems shall
have hopping channel carrier fre-
quencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hop-
ping channel, whichever is greater. Al-
ternatively, frequency hopping systems
operating in the 2400-2483.5 MHz band
may have hopping channel carrier fre-
quencies that are separated by 25 kHz
or two-thirds of the 20 dB bandwidth of
the hopping channel, whichever is
greater, provided the systems operate
with an output power no greater than
1256 mW. The system shall hop to chan-
nel frequencies that are selected at the
system hopping rate from a pseudo ran-
domly ordered list of hopping fre-
quencies. Each frequency must be used
equally on the average by each trans-
mitter. The system receivers shall have
input bandwidths that match the hop-
ping channel bandwidths of their cor-
responding transmitters and shall shift
frequencies in synchronization with
the transmitted signals.

(i) For frequency hopping systems op-
erating in the 902-928 MHz band: if the
20 dB bandwidth of the hopping channel
is less than 250 kHz, the system shall
use at least 50 hopping frequencies and
the average time of occupancy on any
frequency shall not be greater than 0.4
seconds within a 20 second period; if
the 20 dB bandwidth of the hopping
channel is 2560 kHz or greater, the sys-
tem shall use at least 25 hopping fre-
quencies and the average time of occu-
pancy on any frequency shall not be
greater than 0.4 seconds within a 10
second period. The maximum allowed
20 dB bandwidth of the hopping channel
is 500 kHz.

(ii) Frequency hopping systems oper-
ating in the 5725-5850 MHz band shall
use at least 75 hopping frequencies. The
maximum 20 dB bandwidth of the hop-
ping channel is 1 MHz. The average
time of occupancy on any frequency
shall not be greater than 0.4 seconds
within a 30 second period.
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(iii) Frequency hopping systems in
the 2400-2483.5 MHz band shall use at
least 15 channels. The average time of
occupancy on any channel shall not be
greater than 0.4 seconds within a pe-
riod of 0.4 seconds multiplied by the
number of hopping channels employed.
Frequency hopping systems may avoid
or suppress transmissions on a par-
ticular hopping frequency provided
that a minimum of 15 channels are
used.

(2) Systems using digital modulation
techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands. The minimum 6 dB band-
width shall be at least 500 kHz.

(b) The maximum peak conducted
output power of the intentional radi-
ator shall not exceed the following:

(1) For frequency hopping systems
operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping
hopping channels, and all frequency
hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency
hopping systems in the 2400-2483.5 MHz
band: 0.125 watts.

(2) For frequency hopping systems
operating in the 902-928 MHz band: 1
watt for systems employing at least 50
hopping channels; and, 0.25 watts for
systems employing less than 50 hop-
ping channels, but at least 25 hopping
channels, as permitted under para-
graph (a)(1)(i) of this section.

(3) For systems using digital modula-
tion in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands: 1 Watt.
As an alternative to a peak power
measurement, compliance with the one
Watt limit can be based on a measure-
ment of the maximum conducted out-
put power. Maximum Conducted Out-
put Power is defined as the total trans-
mit power delivered to all antennas
and antenna elements averaged across
all symbols in the signaling alphabet
when the transmitter is operating at
its maximum power control Ilevel.
Power must be summed across all an-
tennas and antenna elements. The av-
erage must not include any time inter-
vals during which the transmitter is off
or is transmitting at a reduced power
level. If multiple modes of operation
are possible (e.g., alternative modula-
tion methods), the maximum conducted

902



Federal Communications Commission

output power is the highest total trans-
mit power occurring in any mode.

(4) The conducted output power limit
specified in paragraph (b) of this sec-
tion is based on the use of antennas
with directional gains that do not ex-
ceed 6 dBi. Except as shown in para-
graph (c) of this section, if transmit-
ting antennas of directional gain great-
er than 6 dBi are used, the conducted
output power from the intentional ra-
diator shall be reduced below the stat-
ed values in paragraphs (b)(1), (b)(2),
and (b)(3) of this section, as appro-
priate, by the amount in dB that the
directional gain of the antenna exceeds
6 dBi.

(c) Operation with directional an-
tenna gains greater than 6 dBi.

(1) Fixed point-to-point operation:

(i) Systems operating in the 2400-
2483.5 MHz band that are used exclu-
sively for fixed, point-to-point oper-
ations may employ transmitting an-
tennas with directional gain greater
than 6 dBi provided the maximum con-
ducted output power of the intentional
radiator is reduced by 1 dB for every 3
dB that the directional gain of the an-
tenna exceeds 6 dBi.

(ii) Systems operating in the 5725
5850 MHz band that are used exclu-
sively for fixed, point-to-point oper-
ations may employ transmitting an-
tennas with directional gain greater
than 6 dBi without any corresponding
reduction in transmitter conducted
output power.

(iii) Fixed, point-to-point operation,
as used in paragraphs (c)(1)(i) and
(¢)(1)(ii) of this section, excludes the
use of point-to-multipoint systems,
omnidirectional applications, and mul-
tiple co-located intentional radiators
transmitting the same information.
The operator of the spread spectrum or
digitally modulated intentional radi-
ator or, if the equipment is profes-
sionally installed, the installer is re-
sponsible for ensuring that the system
is used exclusively for fixed, point-to-
point operations. The instruction man-
ual furnished with the intentional radi-
ator shall contain language in the in-
stallation instructions informing the
operator and the installer of this re-
sponsibility.

(2) In addition to the provisions in
paragraphs (b)(1), (1)3), (b)(4) and
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(¢)(1)(i) of this section, transmitters
operating in the 2400-2483.5 MHz band
that emit multiple directional beams,
simultaneously or sequentially, for the
purpose of directing signals to indi-
vidual receivers or to groups of receiv-
ers provided the emissions comply with
the following:

(i) Different information must be
transmitted to each receiver.

(ii) If the transmitter employs an an-
tenna system that emits multiple di-
rectional beams but does not do emit
multiple directional beams simulta-
neously, the total output power con-
ducted to the array or arrays that com-
prise the device, i.e., the sum of the
power supplied to all antennas, an-
tenna elements, staves, etc. and
summed across all carriers or fre-
quency channels, shall not exceed the
limit specified in paragraph (b)(1) or
(b)(3) of this section, as applicable.
However, the total conducted output
power shall be reduced by 1 dB below
the specified limits for each 3 dB that
the directional gain of the antenna/an-
tenna array exceeds 6 dBi. The direc-
tional antenna gain shall be computed
as follows:

(A) The directional gain shall be cal-
culated as the sum of 10 log (number of
array elements or staves) plus the di-
rectional gain of the element or stave
having the highest gain.

(B) A lower value for the directional
gain than that calculated in paragraph
(¢)(2)(i1)(A) of this section will be ac-
cepted if sufficient evidence is pre-
sented, e.g., due to shading of the array
or coherence loss in the beamforming.

(iii) If a transmitter employs an an-
tenna that operates simultaneously on
multiple directional beams using the
same or different frequency channels,
the power supplied to each emission
beam is subject to the power limit
specified in paragraph (c)(2)(ii) of this
section. If transmitted beams overlap,
the power shall be reduced to ensure
that their aggregate power does not ex-
ceed the limit specified in paragraph
(¢)(2)(ii) of this section. In addition,
the aggregate power transmitted si-
multaneously on all beams shall not
exceed the limit specified in paragraph
(c)(2)(ii) of this section by more than 8
dB.
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(iv) Transmitters that emit a single
directional beam shall operate under
the provisions of paragraph (c)(1) of
this section.

(d) In any 100 kHz bandwidth outside
the frequency band in which the spread
spectrum or digitally modulated inten-
tional radiator is operating, the radio
frequency power that is produced by
the intentional radiator shall be at
least 20 dB below that in the 100 kHz
bandwidth within the band that con-
tains the highest level of the desired
power, based on either an RF con-
ducted or a radiated measurement, pro-
vided the transmitter demonstrates
compliance with the peak conducted
power limits. If the transmitter com-
plies with the conducted power limits
based on the use of RMS averaging
over a time interval, as permitted
under paragraph (b)(3) of this section,
the attenuation required under this
paragraph shall be 30 dB instead of 20
dB. Attenuation below the general lim-
its specified in §15.209(a) is not re-
quired. In addition, radiated emissions
which fall in the restricted bands, as
defined in §15.205(a), must also comply
with the radiated emission limits spec-
ified in §15.209(a) (see §15.205(c)).

(e) For digitally modulated systems,
the power spectral density conducted
from the intentional radiator to the
antenna shall not be greater than 8
dBm in any 3 kHz band during any time
interval of continuous transmission.
This power spectral density shall be de-
termined in accordance with the provi-
sions of paragraph (b) of this section.
The same method of determining the
conducted output power shall be used
to determine the power spectral den-
sity.

(f) For the purposes of this section,
hybrid systems are those that employ a
combination of both frequency hopping
and digital modulation techniques. The
frequency hopping operation of the hy-
brid system, with the direct sequence
or digital modulation operation
turned-off, shall have an average time
of occupancy on any frequency not to
exceed 0.4 seconds within a time period
in seconds equal to the number of hop-
ping frequencies employed multiplied
by 0.4. The power spectral density con-
ducted from the intentional radiator to
the antenna due to the digital modula-
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tion operation of the hybrid system,
with the frequency hopping operation
turned off, shall not be greater than 8
dBm in any 3 kHz band during any time
interval of continuous transmission.

NOTE TO PARAGRAPH (f): The transition pro-
visions found in §15.37(h) will apply to hybrid
devices beginning June 2, 2015.

(g) Frequency hopping spread spec-
trum systems are not required to em-
ploy all available hopping channels
during each transmission. However, the
system, consisting of both the trans-
mitter and the receiver, must be de-
signed to comply with all of the regula-
tions in this section should the trans-
mitter be presented with a continuous
data (or information) stream. In addi-
tion, a system employing short trans-
mission bursts must comply with the
definition of a frequency hopping sys-
tem and must distribute its trans-
missions over the minimum number of
hopping channels specified in this sec-
tion.

(h) The incorporation of intelligence
within a frequency hopping spread
spectrum system that permits the sys-
tem to recognize other users within the
spectrum band so that it individually
and independently chooses and adapts
its hopsets to avoid hopping on occu-
pied channels is permitted. The coordi-
nation of frequency hopping systems in
any other manner for the express pur-
pose of avoiding the simultaneous oc-
cupancy of individual hopping fre-
quencies by multiple transmitters is
not permitted.

NOTE: Spread spectrum systems are shar-
ing these bands on a noninterference basis
with systems supporting critical Govern-
ment requirements that have been allocated
the usage of these bands, secondary only to
ISM equipment operated under the provi-
sions of part 18 of this chapter. Many of
these Government systems are airborne
radiolocation systems that emit a high EIRP
which can cause interference to other users.
Also, investigations of the effect of spread
spectrum interference to U. S. Government
operations in the 902-928 MHz band may re-
quire a future decrease in the power limits
allowed for spread spectrum operation.

(i) Systems operating under the pro-
visions of this section shall be operated
in a manner that ensures that the pub-
lic is not exposed to radio frequency
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energy levels in excess of the Commis-
sion’s guidelines. See §1.1307(b)(1) of
this chapter.

[64 FR 17714, Apr. 25, 1989, as amended at 55
FR 28762, July 13, 1990; 62 FR 26242, May 13,
1997; 65 FR 57561, Sept. 25, 2000; 67 FR 42734,
June 25, 2002; 69 FR 54035, Sept. 7, 2004; 72 FR
5632, Feb. 7, 2007; 79 FR 24578, May 1, 2014]

§15.249 Operation within the bands
902-928 MHz, 2400-2483.5 MHz,
5725-5875 MHZ, and 24.0-24.25 GHz.

(a) Except as provided in paragraph
(b) of this section, the field strength of
emissions from intentional radiators
operated within these frequency bands
shall comply with the following:

Field Field
strength of strength of
Fundamental frequency fundamental | harmonics
(millivolts/ (microvolts/

meter) meter)
902-928 MHz 50 500
2400-2483.5 MHz .. 50 500
5725-5875 MHz ..... 50 500
24.0-24.25 GHz 250 2500

(b) Fixed, point-to-point operation as
referred to in this paragraph shall be
limited to systems employing a fixed
transmitter transmitting to a fixed re-
mote location. Point-to-multipoint
systems, omnidirectional applications,
and multiple co-located intentional ra-
diators transmitting the same informa-
tion are not allowed. Fixed, point-to-
point operation is permitted in the
24.05-24.25 GHz band subject to the fol-
lowing conditions:

(1) The field strength of emissions in
this band shall not exceed 2500
millivolts/meter.

(2) The frequency tolerance of the
carrier signal shall be maintained
within #0.001% of the operating fre-
quency over a temperature variation of
-20 degrees to + 50 degrees C at normal
supply voltage, and for a variation in
the primary supply voltage from 85%
to 115% of the rated supply voltage at
a temperature of 20 degrees C. For bat-
tery operated equipment, the equip-
ment tests shall be performed using a
new battery.

(3) Antenna gain must be at least 33
dBi. Alternatively, the main lobe
beamwidth must not exceed 3.5 degrees.
The beamwidth limit shall apply to
both the azimuth and elevation planes.
At antenna gains over 33 dBi or
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beamwidths narrower than 3.5 degrees,
power must be reduced to ensure that
the field strength does not exceed 2500
millivolts/meter.

(c) Field strength limits are specified
at a distance of 3 meters.

(d) Emissions radiated outside of the
specified frequency bands, except for
harmonics, shall be attenuated by at
least 50 dB below the level of the funda-
mental or to the general radiated emis-
sion limits in §15.209, whichever is the
lesser attenuation.

(e) As shown in §15.35(b), for fre-
quencies above 1000 MHgz, the field
strength limits in paragraphs (a) and
(b) of this section are based on average
limits. However, the peak field
strength of any emission shall not ex-
ceed the maximum permitted average
limits specified above by more than 20
dB under any condition of modulation.
For point-to-point operation under
paragraph (b) of this section, the peak
field strength shall not exceed 2500
millivolts/meter at 3 meters along the
antenna azimuth.

[54 FR 17714, Apr. 25, 1989, as amended at 55
FR 25095, June 20, 1990; 67 FR 1625, Jan. 14,
2002; 77 FR 4914, Feb. 1, 2012]

§15.250 Operation of wideband sys-
tems within the band 5925-7250
MHz.

(a) The —10 dB bandwidth of a device
operating under the provisions of this
section must be contained within the
592567250 MHz band under all conditions
of operation including the effects from
stepped frequency, frequency hopping
or other modulation techniques that
may be employed as well as the fre-
quency stability of the transmitter
over expected variations in tempera-
ture and supply voltage.

(b) The —10 dB bandwidth of the fun-
damental emission shall be at least 50
MHz. For transmitters that employ fre-
quency hopping, stepped frequency or
similar modulation types, measure-
ment of the —10 dB minimum band-
width specified in this paragraph shall
be made with the frequency hop or step
function disabled and with the trans-
mitter operating continuously at a fun-
damental frequency following the pro-
visions of §15.31(m).
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(c) Operation on board an aircraft or
a satellite is prohibited. Devices oper-
ating under this section may not be
employed for the operation of toys. Ex-
cept for operation onboard a ship or a
terrestrial transportation vehicle, the
use of a fixed outdoor infrastructure is
prohibited. A fixed infrastructure in-
cludes antennas mounted on outdoor
structures, e.g., antennas mounted on
the outside of a building or on a tele-
phone pole.

(d) Emissions from a transmitter op-
erating under this section shall not ex-
ceed the following equivalent
isotropically radiated power (EIRP)
density levels:

(1) The radiated emissions above 960
MHz from a device operating under the
provisions of this section shall not ex-
ceed the following RMS average limits
based on measurements using a 1 MHz
resolution bandwidth:

Frequency in MHz Elng?nm
960-1610 ... —75.3
1610-1990 .. -63.3
1990-3100 .. -61.3
3100-5925 .. -513
59257250 .. -413
7250-10600 -51.3
Above 10600 -61.3

(2) In addition to the radiated emis-
sion limits specified in the table in
paragraph (d)(1) of this section, trans-
mitters operating under the provisions
of this section shall not exceed the fol-
lowing RMS average limits when meas-
ured using a resolution bandwidth of
no less than 1 kHz:

Frequency in MHz EL{FéF;nin
1164-1240 .. —-85.3
1559-1610 .. —85.3

(3) There is a limit on the peak level
of the emissions contained within a 50
MHz bandwidth centered on the fre-
quency at which the highest radiated
emission occurs and this 50 MHz band-
width must be contained within the
59256-72560 MHz band. The peak EIRP
limit is 20 log (RBW/50) dBm where
RBW is the resolution bandwidth in
megahertz that is employed by the
measurement instrument. RBW shall
not be lower than 1 MHz or greater
than 50 MHz. The video bandwidth of
the measurement instrument shall not
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be less than RBW. If RBW is greater
than 3 MHz, the application for certifi-
cation filed with the Commission shall
contain a detailed description of the
test procedure, calibration of the test
setup, and the instrumentation em-
ployed in the testing.

(4) Radiated emissions at or below 960
MHz shall not exceed the emission lev-
els in §15.209.

(5) Emissions from digital circuitry
used to enable the operation of the
transmitter may comply with the lim-
its in §15.209 provided it can be clearly
demonstrated that those emissions are
due solely to emissions from digital
circuitry contained within the trans-
mitter and the emissions are not in-
tended to be radiated from the trans-
mitter’s antenna. Emissions from asso-
ciated digital devices, as defined in
§15.3(k), e.g., emissions from digital
circuitry used to control additional
functions or capabilities other than the
operation of the transmitter, are sub-
ject to the limits contained in subpart
B of this part. Emissisons from these
digital circuits shall not be employed
in determining the —10 dB bandwidth
of the fundamental emission or the fre-
quency at which the highest emission
level occurs.

(e) Measurement procedures:

(1) All emissions at and below 960
MHz are based on measurements em-
ploying a CISPR quasi-peak detector.
Unless otherwise specified, all RMS av-
erage emission levels specified in this
section are to be measured utilizing a 1
MHz resolution bandwidth with a one
millisecond dwell over each 1 MHz seg-
ment. The frequency span of the ana-
lyzer should equal the number of sam-
pling bins times 1 MHz and the sweep
rate of the analyzer should equal the
number of sampling bins times one
millisecond. The provision in §15.35(c)
that allows emissions to be averaged
over a 100 millisecond period does not
apply to devices operating under this
section. The video bandwidth of the
measurement instrument shall not be
less than the resolution bandwidth and
trace averaging shall not be employed.
The RMS average emission measure-
ment is to be repeated over multiple
sweeps with the analyzer set for max-
imum hold until the amplitude sta-
bilizes.
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(2) The peak emission measurement
is to be repeated over multiple sweeps
with the analyzer set for maximum
hold until the amplitude stabilizes.

(3) For transmitters that employ fre-
quency hopping, stepped frequency or
similar modulation types, the peak
emission level measurement, the meas-
urement of the RMS average emission
levels, and the measurement to deter-
mine the frequency at which the high-
est level emission occurs shall be made
with the frequency hop or step function
active. Gated signals may be measured
with the gating active. The provisions
of §15.31(c) continue to apply to trans-
mitters that employ swept frequency
modulation.

(4) The —10 dB bandwidth is based on
measurement using a peak detector, a 1
MHz resolution bandwidth, and a video
bandwidth greater than or equal to the
resolution bandwidth.

(5) Alternative measurement proce-
dures may be considered by the Com-
mission.

[70 FR 6774, Feb. 9, 2005]

§15.251 Operation within the bands
2.9-3.26 GHz, 3.267-3.332 GHz, 3.339-
3.3458 GHz, and 3.358-3.6 GHz.

(a) Operation under the provisions of
this section is limited to automatic ve-
hicle identification systems (AVIS)
which use swept frequency techniques
for the purpose of automatically iden-
tifying transportation vehicles.

(b) The field strength anywhere with-
in the frequency range swept by the
signal shall not exceed 3000 microvolts/
meter/MHz at 3 meters in any direc-
tion. Further, an AVIS, when in its op-
erating position, shall not produce a
field strength greater than 400
microvolts/meter/MHz at 3 meters in
any direction within +10 degrees of the
horizontal plane. In addition to the
provisions of §15.205, the field strength
of radiated emissions outside the fre-
quency range swept by the signal shall
be limited to a maximum of 100
microvolts/meter/MHz at 3 meters,
measured from 30 MHz to 20 GHz for
the complete system. The emission
limits in this paragraph are based on
measurement instrumentation employ-
ing an average detector. The provisions
in §15.35 for limiting peak emissions
apply.
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(¢c) The minimum sweep repetition
rate of the signal shall not be lower
than 4000 sweeps per second, and the
maximum sweep repetition rate of the
signal shall not exceed 50,000 sweeps
per second.

(d) An AVIS shall employ a horn an-
tenna or other comparable directional
antenna for signal emission.

(e) Provision shall be made so that
signal emission from the AVIS shall
occur only when the vehicle to be iden-
tified is within the radiated field of the
system.

(f) In addition to the labelling re-
quirements in §15.19(a), the label at-
tached to the AVIS transmitter shall
contain a third statement regarding
operational conditions, as follows:

* % * gnd, (3) during use this device (the
antenna) may not be pointed within +** de-
grees of the horizontal plane.

The double asterisks in condition three
(**) shall be replaced by the responsible
party with the angular pointing re-
striction necessary to meet the hori-
zontal emission limit specified in para-
graph (b).

(g) In addition to the information re-
quired in subpart J of part 2, the appli-
cation for certification shall contain:

(1) Measurements of field strength
per MHz along with the intermediate
frequency of the spectrum analyzer or
equivalent measuring receiver;

(2) The angular separation between
the direction at which maximum field
strength occurs and the direction at
which the field strength is reduced to
400 microvolts/meter/MHz at 3 meters;

(3) A photograph of the spectrum an-
alyzer display showing the entire swept
frequency signal and a calibrated scale
for the vertical and horizontal axes;
the spectrum analyzer settings that
were used shall be labelled on the pho-
tograph; and,

(4) The results of the frequency
search for spurious and sideband emis-
sions from 30 MHz to 20 GHz, exclusive
of the swept frequency band, with the
measuring instrument as close as pos-
sible to the unit under test.

[54 FR 17714, Apr. 25, 1989; 54 FR 32340, Aug.
7, 1989]
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§15.252 Operation of wideband vehic-
ular radar systems within the
bands 16.2-17.7 GHz and 23.12-29.0
GHz.

(a) Operation under this section is
limited to field disturbance sensors
that are mounted in terrestrial trans-
portation vehicles. Terrestrial use is
limited to earth surface-based, non-
aviation applications. Operation within
the 16.2-17.7 GHz band is limited to
field disturbance sensors that are used
only for back-up assistance and that
operate only when the vehicle is en-
gaged in reverse.

(1) The —10 dB bandwidth of the fun-
damental emission shall be located
within the 16.2-17.7 GHz band or within
the 23.12-29.0 GHz band, exclusive of
the 23.6-24.0 GHz restricted band, as ap-
propriate, under all conditions of oper-
ation including the effects from
stepped frequency, frequency hopping
or other modulation techniques that
may be employed as well as the fre-
quency stability of the transmitter
over expected variations in tempera-
ture and supply voltage.

(2) The —10 dB bandwidth of the fun-
damental emission shall be 10 MHz or
greater. For transmitters that employ
frequency hopping, stepped frequency
or similar modulation types, measure-
ment of the —10 dB minimum band-
width specified in this paragraph shall
be made with the frequency hop or step
function disabled and with the trans-
mitter operating continuously at a fun-
damental frequency following the pro-
visions of §15.31(m).

(3) For systems operating in the
23.12-29.0 GHz band, the frequencies at
which the highest average emission
level and at which the highest peak
level emission appear shall be greater
than 24.075 GHz.

(4) These devices shall operate only
when the vehicle is operating, e.g., the
engine 1is running. Operation shall
occur only upon specific activation,
such as upon starting the vehicle,
changing gears, or engaging a turn sig-
nal. The operation of these devices
shall be related to the proper func-
tioning of the transportation vehicle,
e.g., collision avoidance.

(b) Emissions from a transmitter op-
erating under this section shall not ex-
ceed the following equivalent
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isotropically radiated power (EIRP)
density levels:

(1) For transmitters operating in the
16.2-17.7 GHz band, the RMS average
radiated emissions above 960 MHz from
a device operating under the provisions
of this section shall not exceed the fol-
lowing EIRP limits based on measure-
ments using a 1 MHz resolution band-
width:

Frequency in MHz EL{FéF;nin
960-1610 .... —75.3
1610-16,200 -61.3
16,200-17,700 -41.3
Above 17,700 —61.3

(2) For transmitters operating in the
23.12-29.0 GHz band, the RMS average
radiated emissions above 960 MHz from
a device operating under the provisions
of this section shall not exceed the fol-
lowing EIRP limits based on measure-
ments using a 1 MHz resolution band-
width:

Frequency in MHz ELFEF:nm
960-1610 .... —75.3
1610-23,120 —-61.3
23,120-23,600 —-41.3
23,600-24,000 -61.3
24,000-29,000 —-41.3
Above 29,000 —61.3

(3) In addition to the radiated emis-
sion limits specified in the tables in
paragraphs (b)(1) and (b)(2) of this sec-
tion, transmitters operating under the
provisions of this section shall not ex-
ceed the following RMS average EIRP
limits when measured using a resolu-
tion bandwidth of no less than 1 kHz:

Frequency in MHz Elﬁai]in
1164-1240 .. —85.3
1559-1610 .. —85.3

(4) There is a limit on the peak level
of the emissions contained within a 50
MHz bandwidth centered on the fre-
quency at which the highest radiated
emission occurs and this 50 MHz band-
width must be contained within the
16.2-17.7 GHz band or the 24.05-29.0 GHz
band, as appropriate. The peak EIRP
limit is 20 log (RBW/50) dBm where
RBW is the resolution bandwidth in
MHz employed by the measurement in-
strument. RBW shall not be lower than
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1 MHz or greater than 50 MHz. Further,
RBW shall not be greater than the —10
dB bandwidth of the device under test.
For transmitters that employ fre-
quency hopping, stepped frequency or
similar modulation types, measure-
ment of the —10 dB minimum band-
width specified in this paragraph shall
be made with the frequency hop or step
function disabled and with the trans-
mitter operating continuously at a fun-
damental frequency. The video band-
width of the measurement instrument
shall not be less than RBW. The limit
on peak emissions applies to the 50
MHz bandwidth centered on the fre-
quency at which the highest level radi-
ated emission occurs. If RBW is greater
than 3 MHz, the application for certifi-
cation shall contain a detailed descrip-
tion of the test procedure, the instru-
mentation employed in the testing, and
the calibration of the test setup.

(5) Radiated emissions at or below 960
MHz shall not exceed the emission lev-
els in §15.209.

(6) Emissions from digital circuitry
used to enable the operation of the
transmitter may comply with the lim-
its in §15.209 provided it can be clearly
demonstrated that those emissions are
due solely to emissions from digital
circuitry contained within the trans-
mitter and the emissions are not in-
tended to be radiated from the trans-
mitter’s antenna. Emissions from asso-
ciated digital devices, as defined in
§15.3(k) , e.g., emissions from digital
circuitry used to control additional
functions or capabilities other than the
operation of the transmitter, are sub-
ject to the limits contained in subpart
B of this part. Emissions from these
digital circuits shall not be employed
in determining the —10 dB bandwidth
of the fundamental emission or the fre-
quency at which the highest emission
level occurs.

(c) Measurement procedures:

(1) All emissions at and below 960
MHz are based on measurements em-
ploying a CISPR quasi-peak detector.
Unless otherwise specified, all RMS av-
erage emission levels specified in this
section are to be measured utilizing a 1
MHz resolution bandwidth with a one
millisecond dwell over each 1 MHz seg-
ment. The frequency span of the ana-
lyzer should equal the number of sam-
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pling bins times 1 MHz and the sweep
rate of the analyzer should equal the
number of sampling bins times one
millisecond. The provision in §15.35(c)
that allows emissions to be averaged
over a 100 millisecond period does not
apply to devices operating under this
section. The video bandwidth of the
measurement instrument shall not be
less than the resolution bandwidth and
trace averaging shall not be employed.
The RMS average emission measure-
ment is to be repeated over multiple
sweeps with the analyzer set for max-
imum hold until the amplitude sta-
bilizes.

(2) The peak emission measurement
is to be repeated over multiple sweeps
with the analyzer set for maximum
hold until the amplitude stabilizes.

(3) For transmitters that employ fre-
quency hopping, stepped frequency or
similar modulation types, the peak
emission level measurement, the meas-
urement of the RMS average emission
levels, the measurement to determine
the center frequency, and the measure-
ment to determine the frequency at
which the highest level emission occurs
shall be made with the frequency hop
or step function active. Gated signals
may be measured with the gating ac-
tive. The provisions of §15.31(c) con-
tinue to apply to transmitters that em-
ploy swept frequency modulation.

(4) The —10 dB bandwidth is based on
measurement using a peak detector, a 1
MHz resolution bandwidth, and a video
bandwidth greater than or equal to the
resolution bandwidth.

(5) Alternative measurement proce-
dures may be considered by the Com-
mission.

[70 FR 6775, Feb. 9, 2005]

§15.253 Operation within the bands
46.7-46.9 GHz and 76.0-77.0 GHz.

(a) Operation within the band 46.7-
46.9 GHz is restricted to vehicle-mount-
ed field disturbance sensors used as ve-
hicle radar systems. The transmission
of additional information, such as data,
is permitted provided the primary
mode of operation is as a vehicle-
mounted field disturbance sensor. Op-
eration under the provisions of this
section is not permitted on aircraft or
satellites.
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(b) The radiated emission Ilimits
within the bands 46.7-46.9 GHz are as
follows:

(1) If the vehicle is not in motion, the
power density of any emission within
the bands specified in this section shall
not exceed 200 nW/cm? at a distance of
3 meters from the exterior surface of
the radiating structure.

(2) For forward-looking vehicle
mounted field disturbance sensors, if
the vehicle is in motion the power den-
sity of any emission within the bands
specified in this section shall not ex-
ceed 60 uW/cm? at a distance of 3 me-
ters from the exterior surface of the ra-
diating structure.

(3) For side-looking or rear-looking
vehicle-mounted field disturbance sen-
sors, if the vehicle is in motion the
power density of any emission within
the bands specified in this section shall
not exceed 30 uW/cm? at a distance of 3
meters from the exterior surface of the
radiating structure.

(4) The provisions in §15.35 limiting
peak emissions apply.

(c) Operation within the band 76.0-
77.0 GHz is restricted to vehicle-mount-
ed field disturbance sensors used as ve-
hicle radar systems and to fixed radar
systems used at airport locations for
foreign object debris detection on run-
ways and for monitoring aircraft as
well as service vehicles on taxiways
and other airport vehicle service areas
that have no public vehicle access. The
transmission of additional informa-
tion, such as data, is permitted pro-
vided the primary mode of operation is
as a field disturbance sensor. Operation
under the provisions of this section is
not permitted on aircraft or satellites.

(d) The radiated emission limits
within the band 76.0-77.0 GHz are as fol-
lows:

(1) The average power density of any
emission within the bands specified in
this section shall not exceed 88 uW/cm?2
at a distance of 3 meters from the exte-
rior surface of the radiating structure
(average EIRP of 50 dBm).

(2) The peak power density of any
emission within the band 76-77 GHz
shall not exceed 279 uW/cm?2 at a dis-
tance of 3 meters from the exterior sur-
face of the radiating structure (peak
EIRP of 556 dBm).

47 CFR Ch. | (10-1-15 Edition)

(e) The power density of any emis-
sions outside the operating band shall
consist solely of spurious emissions
and shall not exceed the following:

(1) Radiated emissions below 40 GHz
shall not exceed the general limits in
§15.209.

(2) Radiated emissions outside the
operating band and between 40 GHz and
200 GHz shall not exceed the following:

(i) For field disturbance sensors oper-
ating in the band 46.7-46.9 GHz: 2 pW/
cm? at a distance of 3 meters from the
exterior surface of the radiating struc-
ture.

(ii) For field disturbance sensors op-
erating in the band 76-77 GHz: 600 pW/
cm? at a distance of 3 meters from the
exterior surface of the radiating struc-
ture.

(3) For radiated emissions above 200
GHz from field disturbance sensors op-
erating in the 76-77 GHz band: the
power density of any emission shall not
exceed 1000 pW/cm? at a distance of 3
meters from the exterior surface of the
radiating structure.

(4) For field disturbance sensors oper-
ating in the 76-77 GHz band, the spec-
trum shall be investigated up to 231
GHz.

(f) Fundamental emissions must be
contained within the frequency bands
specified in this section during all con-
ditions of operation. Equipment is pre-
sumed to operate over the temperature
range —20 to + 50 degrees Celsius with
an input voltage variation of 85% to
115% of rated input voltage, unless jus-
tification is presented to demonstrate
otherwise.

(g) Regardless of the power density
levels permitted under this section, de-
vices operating under the provisions of
this section are subject to the radio-
frequency radiation exposure require-
ments specified in §§1.1307(b), 2.1091 and
2.1093 of this chapter, as appropriate.
Applications for equipment authoriza-
tion of devices operating under this
section must contain a statement con-
firming compliance with these require-
ments for both fundamental emissions
and unwanted emissions. Technical in-
formation showing the basis for this
statement must be submitted to the
Commission upon request.

[77 FR 48102, Aug. 13, 2012]
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§15.255 Operation within the band 57-
64 GHz.

(a) Operation under the provisions of
this section is not permitted for the
following products:

(1) Equipment used on aircraft or sat-
ellites.

(2) Field disturbance sensors, includ-
ing vehicle radar systems, unless the
field disturbance sensors are employed
for fixed operation. For the purposes of
this section, the reference to fixed op-
eration includes field disturbance sen-
sors installed in fixed equipment, even
if the sensor itself moves within the
equipment.

(b) Within the 57-64 GHz band, emis-
sion levels shall not exceed the fol-
lowing equivalent isotropically radi-
ated power (EIRP):

(1) Products other than fixed field
disturbance sensors shall comply with
one of the following emission limits, as
measured during the transmit interval:

(i) Except as indicated in paragraph
(b)(1)(ii) of this section, the average
power of any emission shall not exceed
40 dBm and the peak power of any
emission shall not exceed 43 dBm.

(ii) For transmitters located out-
doors, the average power of any emis-
sion shall not exceed 82 dBm minus 2
dB for every dB that the antenna gain
is less than 51 dBi. The peak power of
any emission shall not exceed 85 dBm
minus 2 dB for every dB that the an-
tenna gain is less than 51 dBi. The pro-
visions of §15.204(c)(2) and (c)(4) of this
part that permit the use of different
antennas of the same type and of equal
or less directional gain do not apply to
intentional radiator systems operating
under this provision. In lieu thereof,
intentional radiator systems shall be
certified using the specific antenna(s)
with which the system will be mar-
keted and operated. Compliance test-
ing shall be performed using the high-
est gain and the lowest gain antennas
for which certification is sought and
with the intentional radiator operated
at its maximum available output power
level. The responsible party, as defined
in §2.909 of this chapter, shall supply a
list of acceptable antennas with the ap-
plication for certification.

(2) For fixed field disturbance sensors
that occupy 500 MHz or less of band-
width and that are contained wholly
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within the frequency band 61.0-61.5
GHz, the average power of any emis-
sion, measured during the transmit in-
terval, shall not exceed 40 dBm, and
the peak power of any emission shall
not exceed 43 dBm. In addition, the av-
erage power of any emission outside of
the 61.0-61.5 GHz band, measured dur-
ing the transmit interval, but still
within the 57-64 GHz band, shall not ex-
ceed 10 dBm, and the peak power of any
emission shall not exceed 13 dBm.

(3) For fixed field disturbance sensors
other than those operating under the
provisions of paragraph (b)(2) of this
section, the peak transmitter con-
ducted output power shall not exceed
—10 dBm and the peak EIRP level shall
not exceed 10 dBm.

(4) The peak power shall be measured
with an RF detector that has a detec-
tion bandwidth that encompasses the
57-64 GHz band and has a video band-
width of at least 10 MHz. The average
emission levels shall be calculated
based on the measured peak levels,
over the actual time period during
which transmission occurs. Measure-
ment procedures that have been found
to be acceptable to the Commission in
accordance with §2.947 of this chapter
may be used to demonstrate compli-
ance.

(c) Limits on spurious emissions:

(1) The power density of any emis-
sions outside the 57-64 GHz band shall
consist solely of spurious emissions.

(2) Radiated emissions below 40 GHz
shall not exceed the general limits in
§15.209.

(3) Between 40 GHz and 200 GHz, the
level of these emissions shall not ex-
ceed 90 pW/cm2 at a distance of 3 me-
ters.

(4) The levels of the spurious emis-
sions shall not exceed the level of the
fundamental emission.

(d) Only spurious emissions and
transmissions related to a publicly-ac-
cessible coordination channel, whose
purpose is to coordinate operation be-
tween diverse transmitters with a view
towards reducing the probability of in-
terference throughout the 57-64 GHz
band, are permitted in the 57-57.05 GHz
band.

NOTE TO PARAGRAPH (d): The 57-57.06 GHz is
reserved exclusively for a publicly-accessible
coordination channel. The development of
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standards for this channel shall be performed
pursuant to authorizations issued under part
5 of this chapter.

(e) Except as specified paragraph
(e)(1) of this section, the peak trans-
mitter conducted output power shall
not exceed 500 mW. Depending on the
gain of the antenna, it may be nec-
essary to operate the intentional radi-
ator using a lower peak transmitter
output power in order to comply with
the EIRP limits specified in paragraph
(b) of this section.

(1) Transmitters with an emission
bandwidth of less than 100 MHz must
limit their peak transmitter conducted
output power to the product of 500 mW
times their emission bandwidth divided
by 100 MHz. For the purposes of this
paragraph, emission bandwidth is de-
fined as the instantaneous frequency
range occupied by a steady state radi-
ated signal with modulation, outside
which the radiated power spectral den-
sity never exceeds 6 dB below the max-
imum radiated power spectral density
in the band, as measured with a 100 kHz
resolution bandwidth spectrum ana-
lyzer. The center frequency must be
stationary during the measurement in-
terval, even if not stationary during
normal operation (e.g., for frequency
hopping devices).

(2) Peak transmitter conducted out-
put power shall be measured with an
RF detector that has a detection band-
width that encompasses the 57-64 GHz
band and that has a video bandwidth of
at least 10 MHz. Measurement proce-
dures that have been found to be ac-
ceptable to the Commission in accord-
ance with §2.947 of this chapter may be
used to demonstrate compliance.

(3) For purposes of demonstrating
compliance with this paragraph, cor-
rections to the transmitter conducted
output power may be made due to the
antenna and circuit loss.

(f) Frequency stability. Fundamental
emissions must be contained within
the frequency bands specified in this
section during all conditions of oper-
ation. Equipment is presumed to oper-
ate over the temperature range —20 to
+ 50 degrees Celsius with an input volt-
age variation of 85% to 115% of rated
input voltage, unless justification is
presented to demonstrate otherwise.
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(g) Regardless of the power density
levels permitted under this section, de-
vices operating under the provisions of
this section are subject to the radio-
frequency radiation exposure require-
ments specified in §§1.1307(b), 2.1091 and
2.1093 of this chapter, as appropriate.
Applications for equipment authoriza-
tion of devices operating under this
section must contain a statement con-
firming compliance with these require-
ments for both fundamental emissions
and unwanted emissions. Technical in-
formation showing the basis for this
statement must be submitted to the
Commission upon request.

(h) Any transmitter that has received
the necessary FCC equipment author-
ization under the rules of this chapter
may be mounted in a group installa-
tion for simultaneous operation with
one or more other transmitter(s) that
have received the necessary FCC equip-
ment authorization, without any addi-
tional equipment authorization. How-
ever, no transmitter operating under
the provisions of this section may be
equipped with external phase-locking
inputs that permit beam-forming ar-
rays to be realized.

[63 FR 42279, Aug. 7, 1998, as amended at 66
FR 7409, Jan. 23, 2001; 68 FR 68547, Dec. 9,
2003; 78 FR 59850, Sept. 30, 2013]

§15.256 Operation of level probing ra-
dars within the bands 5.925-7.250
GHz, 24.05-29.00 GHz, and 75-85
GHz.

(a) Operation under this section is
limited to level probing radar (LPR)
devices.

(b) LPR devices operating under the
provisions of this section shall utilize a
dedicated or integrated transmit an-
tenna, and the system shall be in-
stalled and maintained to ensure a
vertically downward orientation of the
transmit antenna’s main beam.

(c) LPR devices operating under the
provisions of this section shall be in-
stalled only at fixed locations. The
LPR device shall not operate while
being moved, or while inside a moving
container.

(d) Hand-held applications are pro-
hibited.

(e) Marketing to residential con-
sumers is prohibited.
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(f) The fundamental bandwidth of an
LPR emission is defined as the width of
the signal between two points, one
below and one above the center fre-
quency, outside of which all emissions
are attenuated by at least 10 dB rel-
ative to the maximum transmitter out-
put power when measured in an equiva-
lent resolution bandwidth.

(1) The minimum fundamental emis-
sion bandwidth shall be 50 MHz for
LPR operation under the provisions of
this section.

(2) LPR devices operating under this
section must confine their fundamental
emission bandwidth within the 5.925—
7.250 GHz, 24.05-29.00 GHz, and 75-85
GHz bands under all conditions of oper-
ation.

(g) Fundamental emissions limits. (1)
All emission limits provided in this
section are expressed in terms of
Equivalent Isotropic Radiated Power
(EIRP).

(2) The EIRP level is to be deter-
mined from the maximum measured
power within a specified bandwidth.

(i) The EIRP in 1 MHz is computed
from the maximum power level meas-
ured within any 1-MHz bandwidth
using a power averaging detector;

(ii) The EIRP in 50 MHz is computed
from the maximum power level meas-
ured with a peak detector in a 50-MHz
bandwidth centered on the frequency
at which the maximum average power
level is realized and this 50 MHz band-
width must be contained within the au-
thorized operating bandwidth. For a
RBW less than 50 MHz, the peak EIRP
limit (in dBm) is reduced by 20
log(RBW/50) dB where RBW is the reso-
lution bandwidth in megahertz. The
RBW shall not be lower than 1 MHz or
greater than 50 MHz. The video band-
width of the measurement instrument
shall not be less than the RBW. If the
RBW is greater than 3 MHz, the appli-
cation for certification filed shall con-
tain a detailed description of the test
procedure, calibration of the test
setup, and the instrumentation em-
ployed in the testing.

(3) The EIRP limits for LPR oper-
ations in the bands authorized by this
rule section are provided in Table 1.
The emission limits in Table 1 are
based on boresight measurements (i.e.,

§15.256

measurements performed within the
main beam of an LPR antenna).

TABLE 1—LPR EIRP EMISSION LIMITS

Average Peak
Frequency band of oper- emission limit | emission limit
ation (EIRP in dBm | (EIRP in dBm
(GHz) measured in measured in
1 MHz) 50 MHz)
5.925-7.250 —-33 7
24.05-29.00 —14 26
75-85 -3 34
(h) Unwanted emissions limits. Un-

wanted emissions from LPR devices
shall not exceed the general emission
limit in §15.209 of this chapter.

(i) Antenna beamwidth. (A) LPR de-
vices operating under the provisions of
this section within the 5.925-7.250 GHz
and 24.05-29.00 GHz bands must use an
antenna with a —3 dB beamwidth no
greater than 12 degrees.

(B) LPR devices operating under the
provisions of this section within the 75—
85 GHz band must use an antenna with
a —3 dB beamwidth no greater than 8
degrees.

(j) Antenna side lobe gain. LPR de-
vices operating under the provisions of
this section must limit the side lobe
antenna gain relative to the main
beam gain for off-axis angles from the
main beam of greater than 60 degrees
to the levels provided in Table 2.

TABLE 2—ANTENNA SIDE LOBE GAIN LIMITS

Antenna side
lobe gain
Frequency range limit relative
(GHz) to main
beam gain
(dB)
5.925-7.250 -22
24.05-29.00 -27
75-85 —38

(k) Emissions from digital circuitry
used to enable the operation of the
transmitter may comply with the lim-
its in §15.209 of this chapter provided it
can be clearly demonstrated that those
emissions are due solely to emissions
from digital circuitry contained within
the transmitter and the emissions are
not intended to be radiated from the
transmitter’s antenna. Emissions from
associated digital devices, as defined in
§15.3(k) of this part, e.g., emissions
from digital circuitry used to control
additional functions or capabilities
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other than the operation of the trans-
mitter, are subject to the limits con-
tained in subpart B, part 15 of this
chapter. Emissions from these digital
circuits shall not be employed in deter-
mining the —10 dB bandwidth of the
fundamental emission or the frequency
at which the highest emission level oc-
curs.

(1) Measurement procedures. (1) Radi-
ated measurements of the fundamental
emission bandwidth and power shall be
made with maximum main-beam cou-
pling between the LPR and test anten-
nas (boresight).

(2) Measurements of the unwanted
emissions radiating from an LPR shall
be made utilizing elevation and azi-
muth scans to determine the location
at which the emissions are maximized.

(3) All emissions at and below 1,000
MHz except 9-90 kHz and 110-490 kHz
bands are based on measurements em-
ploying a CISPR quasi-peak detector.

(4) The fundamental emission band-
width measurement shall be made
using a peak detector with a resolution
bandwidth of 1 MHz and a video band-
width of at least 3 MHz.

(5) The provisions in §15.35(b) and (c)
of this part that require emissions to
be averaged over a 100 millisecond pe-
riod and that limits the peak power to
20 dB above the average limit do not
apply to devices operating under para-
graphs (a) through (1) of this section.

(6) Compliance measurements for
minimum emission bandwidth of fre-
quency-agile LPR devices shall be per-
formed with any related frequency
sweep, step, or hop function activated.

(7) Compliance measurements shall
be made in accordance with the spe-
cific procedures published or otherwise
authorized by the Commission.

[79 FR 12678, Mar. 6, 2014]

§15.257 Operation within the band 92-
95 GHz.

(a) Operation of devices under the
provisions of this section is limited to
indoor use;

(1) Devices operating under the provi-
sions of this section, by the nature of
their design, must be capable of oper-
ation only indoors. The necessity to
operate with a fixed indoor infrastruc-
ture, e.g., a transmitter that must be
connected to the AC power lines, may
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be considered sufficient to demonstrate
this.

(2) The use of outdoor mounted an-
tennas, e.g., antennas mounted on the
outside of a building or on a telephone
pole, or any other outdoors infrastruc-
ture is prohibited.

(3) The emissions from equipment op-
erated under this section shall not be
intentionally directed outside of the
building in which the equipment is lo-
cated, such as through a window or a
doorway.

(4) Devices operating under the provi-
sions of this section shall bear the fol-
lowing or similar statement in a con-
spicuous location on the device or in
the instruction manual supplied with
the device: ‘‘This equipment may only
be operated indoors. Operation out-
doors is in violation of 47 U.S.C. 301 and
could subject the operator to serious
legal penalties.”

(b) Operation under the provisions of
this section is not permitted on air-
craft or satellites.

(c) Within the 92-95 GHz bands, the
emission levels shall not exceed the
following:

(1) The average power density of any
emission, measured during the trans-
mit interval, shall not exceed 9 uW/sq.
cm, as measured at 3 meters from the
radiating structure, and the peak
power density of any emission shall not
exceed 18 uW/sq. cm, as measured 3 me-
ters from the radiating structure.

(2) Peak power density shall be meas-
ured with an RF detector that has a de-
tection bandwidth that encompasses
the band being used and has a video
bandwidth of at least 10 MHz, or uses
an equivalent measurement method.

(3) The average emission limits shall
be calculated based on the measured
peak levels, over the actual time pe-
riod during which transmission occurs.

(d) Limits on spurious emissions:

(1) The power density of any emis-
sions outside the band being used shall
consist solely of spurious emissions.

(2) Radiated emissions below 40 GHz
shall not exceed the general limits in
§15.209.

(3) Between 40 GHz and 200 GHz, the
level of these emissions shall not ex-
ceed 90 pW/cm?2 at a distance of 3 me-
ters.
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(4) The levels of the spurious emis-
sions shall not exceed the level of the
fundamental emission.

(e) The total peak transmitter output
power shall not exceed 500 mW.

(f) Fundamental emissions must be
contained within the frequency bands
specified in this section during all con-
ditions of operation. Equipment is pre-
sumed to operate over the temperature
range —20 to + 50 degrees Celsius with
an input voltage variation of 85% to
115% of rated input voltage, unless jus-
tification is presented to demonstrate
otherwise.

(2) Regardless of the maximum EIRP
and maximum power density levels
permitted under this section, devices
operating under the provisions of this
section are subject to the radio-
frequency radiation exposure require-
ments specified in 47 CFR 1.1307(b),
2.1091, and 2.1093, as appropriate. Appli-
cations for equipment authorization of
devices operating under this section
must contain a statement confirming
compliance with these requirements
for both fundamental emissions and
unwanted emissions. Technical infor-
mation showing the basis for this
statement must be submitted to the
Commission upon request.

(h) Any transmitter that has received
the necessary FCC equipment author-
ization under the rules of this chapter
may be mounted in a group installa-
tion for simultaneous operation with
one or more other transmitter(s) that
have received the necessary FCC equip-
ment authorization, without any addi-
tional equipment authorization. How-
ever, no transmitter operating under
the provisions of this section may be
equipped with external phase-locking
inputs that permit beam-forming ar-
rays to be realized.

[69 FR 3265, Jan. 23, 2004]

Subpart D—Unlicensed Personal
Communications Service Devices

SOURCE: 58 FR 59180, Nov. 8, 1993, unless
otherwise noted.

§15.301 Scope.

This subpart sets out the regulations
for unlicensed personal communica-

§15.303

tions services (PCS) devices operating
in the 1920-1930 MHz band.

[69 FR 77949, Dec. 29, 2004]

§15.303 Definitions.

Asynchronous devices. Devices that
transmit RF energy at irregular time
intervals, as typified by local area net-
work data systems.

Emission bandwidth. For purposes of
this subpart the emission bandwidth
shall be determined by measuring the
width of the signal between two points,
one below the carrier center frequency
and one above the carrier center fre-
quency, that are 26 dB down relative to
the maximum level of the modulated
carrier. Compliance with the emissions
limits is based on the use of measure-
ment instrumentation employing a
peak detector function with an instru-
ment resolutions bandwidth approxi-
mately equal to 1.0 percent of the emis-
sion bandwidth of the device under
measurement.

Isochronous devices. Devices that
transmit at a regular interval, typified
by time-division voice systems.

Peak transmit power. The peak power
output as measured over an interval of
time equal to the frame rate or trans-
mission burst of the device under all
conditions of modulation. Usually this
parameter is measured as a conducted
emission by direct connection of a cali-
brated test instrument to the equip-
ment under test. If the device cannot
be connected directly, alternative tech-
niques acceptable to the Commission
may be used.

Personal Communications Services
(PCS) Devices [Unlicensed]. Intentional
radiators operating in the frequency
band 1920-1930 MHz that provide a wide
array of mobile and ancillary fixed
communication services to individuals
and businesses.

Spectrum window. An amount of spec-
trum equal to the intended emission
bandwidth in which operation is de-
sired.

Thermal noise power. The noise power
in watts defined by the formula N =
KTB where N is the noise power in
watts, K is Boltzmann’s constant, T is
the absolute temperature in degrees
Kelvin (e.g., 295 °K) and B is the emis-
sion bandwidth of the device in hertz.
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